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Solantgn i^ecies belonging to Solanaceae feimily 
a re u^cl a s folk medicine, since ages, in India and 
many o ther oountriesn These i^cc ies assumed commeroial 
inportance due to high percentage o£ s te ro ida l a lka lo ids 
l i k e aolasodine and s te ro ida l sapogonins l i k e diosgenine 
ThesG glyoo«-»alkaloids and sapogonins arc used as 
intermediates for the synthesis of a nunber s t e ro ida l 
hormones l i k e progesterone^ tes tos te rone and oorticso«M 
s te ro ids* Many novel s t e ro ida l a lka lo ids and sapogenifts 
have beoi i s o l a t e d from Solanum sppn iSome of these 
have i n t e r e s t i n g s t r u c t u r a l features*, h b r i e f summary 
of tlKJ new s te ro ida l a lka lo ids and sapogenins i so l a t ed 
from ttiis genera^ and t h e i r b iosynthesis has been 
given in the Chapter 1* Ajme recen t spect ra l methods, 
for the e lucidat ion of strxactures of the ^ i r o s t a n e 
type of sapogenins, are also discussed in the same 
chapter* 
Reported occurrence of many novel compounds 
in some jUplOjivgn spp« prompted to inves t iga te the 
leavos of aolanum torvum* This p l a n t has sedativo 
d i u r e t i c and d iges t ive p r o p e r t i e s and loaves are used 
a s haemostatic in Cameroons» Since no de t a i l ed 
work has been reported on the leaves of 3p tprvum 
present Invostlgation wag In i t i a ted . I t i s of 
in teres t to note that the isolat ion o£ sapogenins 
and saponins en ta i l l o t of ski l l in handling tho 
raateriJil during isolation!, The change in the 
storeodhtanistry may occur under drast ic csDnditions* 
Irrespective of such d i f f icu l t si tuation, isolation 
of some minor now sapogonin, saponin and other 
compound of biogenetic in t e res t -was envisaged^ The 
elucidation of structure^ with the help of reccait 
^ectroaoopiC tochnicjues, would be possible even i f 
i t was in traces* 
Prom the chloroform extract of S* torvum 
leaves siac compounds neochlorogonin (B^)^ sola^igenin 
(B2), neosolaspigonin (B3), sito sterol«j2»D~glucopyrano-
sido (B^) and a mixture of torvonin-A and torvonin-B . (Be) 
have been isolatede Due to very l i t t l e difference with 
respect to chemical and physical properties resor t was 
taken to repeated chromatographyp In some cases 
separation of isomers was effected throuejh the 
preparation of suitable derivativese Wbst d i f f icu l t 
situation has been encountered in the separation of 'R* 
and »S' isomers and the i r subsequent identification* 
*H NJR spectrum played a very irttoortcint ro le in t h i s 
r e j e c t * , selection of a high resolution equipment, 
choice of a suitable solvent, double irradiat ion 
tocthniquos rniaclQ i t i s poss ib le tc) a r r ive a t conalusive 
rosult|> For examplQ s o l a ^ i g o n i n and ncosolagpigenln 
was run on 270 MHz H Nm spGctromoter for reso lu t ion 
of 25R and 25S ac«ifigurationfr Thus the s t r u c t u r e s 
have boon es tab l i shed through the appl ica t ion of var ious 
spoct ra l techniques in conjunction with each other l i k e 
M5^  IR and N t^tl» These arc very importojit t o o l s \rtiich 
wore employed during the course of t h i s i n v e s t i g a t i o n . 
Noochlorogenin (Bi) - mp 255°, C27H44O4 [<<]jj- 50° 
( c 0«,52, pyridine) was i d e n t i f i e d as ( 2 5 S ) - ^ - s p l r o s t a n ~ 
3^,6«(•-diol by ^ o c t r o i and chemical mcthodsa I t i s 
i n t e r e s t i n g to note t ha t ttiis orjitpound have been 
I so l a t ed as free spirostane while previously i t was 
found a s a saponinn 
o— 
J 
Noochlorogonici 
ii§&f (c Oi5@| pyridJnG) was i dcn t i f i oa as (20S, 22S^ 
23R^ 25R)-«5o(-.apixDstan«i3^|6«(j^3»*txioi by spec t ra l 
irtGthocls and dhcatdcal datal This ocns t l t u t e tho sDoond 
i so i a t i on of tSiis c<-^ mpound in nature an:?, f i r s t repor t 
of the occurrcxice of t h i s compound as free gpirostanefl 
OH S o l a ^ i g c n i n 
NQosD3.aa?igQnin | B ^ . mp 238-42'', ^rt^/u^s* ^ " ^ ^ ^ ^ ^ 
(o 0«43j pyridine) was I d e n t i f i e d as (20S, 22LS, 23R, 
2^aJ-$fi(»fiplrt) stan«^/3^ 6£^23- t r io l by spec t ra l and 
Qhsmical metJiods* This oons t l tu t e the second r e p o r t 
of the occtirrenoe of t h i s conpound in na tu re and 
f i r s t r epor t of i t s i so l a t i on in f ree form. No 
d o t a i l s of stzMctural e lucidat ion have been reported 
e a r l i e r for t h i s sapogenin« 
oe 
^ 7 
Neo solasapigenin 
3» Tprvonin-A and TorvonAn~B (Be;) - The so are found 
to be as Insepajrablo mixture with almost superimposable 
Rf valuesr These vere i den t i f i ed a s birhamnosido of 
neocJilorogonin (torvonin-A) and noo sola spigenin 
(torvonin-B) . The sugars were i den t i f i ed by hydrolysis* 
The genins was iden t i f i ed by 270 MHz -^ H NMl s tud ie s and 
the linkage of the two rahmnoso u n i t s were determined by 
studying the MS of the ace ty la ted product and -^ H NMl 
spoctrxan* The tcaitativc s t ruc ture of these two saponins 
are given a s : 
torvonin-A ^ S^-O-./^-.L-rhamnopyrano $yl (1 —4 3)-j8-.L«.,rham« 
nopyranosyl (205, 22R, 255)-5o(-i^irostan-e»(-ol and 
torvonin B, 3/^~0«|^L»^hamnopyranosyl (1 —^*^ 3)*-^-L-rh€an-
nopyranosyl (20S, 22s, 25R, 25S)-So^-^iroston- 6<-^i* 
d io l« ThGge are now saponins 
RhmNRhm-
^ k L. 
Torvonin-A, R = H 
Torvonin-B, R = OH 
j;ltosterol»P««D-gluoopyranosidG (BA) . mp 280-2°, 
%5"e0°6» MD" 4 6 » 5 0 ^ (C OB50, pyridine) was 
i den t i f i ed by chemical r eac t ions and phys ic r l methods. 
co«"TLC, rnmp and IR with an authent ic sanplce 
I n addi t ion to the study of s t e ro id ta saponins 
and sapogcnins, the non-s teroidal cons t i tuen t s of the 
loaves hacve alsi:. been examined* The hcixanc e x t r a c t of 
S» torvum was subjected to a de ta i l ed chemical 
examlnationo Consequently a number of long chain 
compounds with d i f ferent oxidation pa t t e rn and branching 
were obtainod« These were hydrocarbon, a le -hoi 
k e t o n e s , a c i d and e s t e r ^ Some s t e r o l s were a l s o 
i s o l a t e d . I t i s p o s s i i i l e t h a t a c o - r e l a t i o n may e x i s t 
on t h e occurronc3C of long chain a l i p h a t i c compounds t o 
t h e c y c l i c sp±rostanes« T h i s may involve a deeper 
study and h a s n o t boon a t t empted in t h e p r e s e n t wcrke 
A b r i e f suirmary of t h e compounds i s o l a t e d i s p r e s e n t e d 
below: 
2 . 3 . 4 - t r i m e t h y l t r i a o o n t a n e (A-j) . mp 58° , ^ 3 ^ 6 8 * '^^ 
p o s i t i o n of t h e Me s u b s t i t u o n t s was ob t a ined by e x t e n s i v e 
HS and IR aftudics i n conjunc t ion w i t h t h e NMR spec t rum. 
I t i s a new branched chain hydrocarbon« 
CH3 CH^ CH3 
CH3 - CH - CH «. CH - ^ ^ ^ ^ 2 5 " *^% 
2 , 3 , 4 - t r imo thy I t r i acontano 
O c t a o o s a n y l t r i a c a n t a n o a t e (Ag). mp 7 0 ° , ^58^16°-? ^^^ 
i d e n t i f i e d by i^jectral methods and a l k a l i n e h y d r o l y s i s 
p r o d u c t s , oc t acosano l and t r i a c o n t a n o i c acid«, T h i s i s 
a now long chain e s t e r n 
0 
CH3 - (CH2) 27 - 0 « C *. CH^ - CCH )^ 27 - CH3 
Octaco s a n y I t r i a n o t a n o a t o 
8 
Heacatrlac3ontan«*5'onQ (A^). np 78 , ^2^2^* ^^^ 
charac te r i sed by qpoctral da ta . The pos i t ion of 
CO group a t C-5 was obtained by MS involvingc^*and^fissions» 
I t i s a new ketonQa 
0 
il 
CH3 - (CHg) 2 - CH^ - C *. CH^ - (CH2) 25 - CH3 
Hexa t r iacon tan~5 -one 
TrlacsontemoX (A^). np 83°, ^20^0,'^ ^^s i d e n t i f i e d by 
ehemloal reac t ion and qpectral methods and by 
comparison with l i t e r a t u r e data,, 
Tritriacontain-3«<>nejhtd ^ np 83 , C23HggO was i d e n t i f i e d 
by chemical data and spec t ra l .methods* I t s i d e n t i t y 
was confirmed by conparison with an au then t i c sanple . 
This i s the second r epo r t of the oocurrenco of t h i s 
Gcwnpound In nature» Previous repor t of t h i s ODmpound 
was a l so from the family SolanaceaOfl 
Te t ra t r i aoontanoic acid (AJ . mp 95 was iden t i f i ed 
by spec t ra l methods (IR and MS) and conparigon of 
l i t emtu j re data^, 
Coiypund K, I t was found to be a mixture of s i t o s t e r o l , 
stigma s t e r o l and carapesterol by GLC and MS© 
Pleurp^epnun angelJcoldas belongs to family Unibellifer'aOgi 
This family i s a r i c h source for terpenoids, f lavonoids 
and phonyIpropanoidSfl P^ * caigqjliaoides seeds have a 
strong aromatic odour« I t has not been inves t iga ted 
ao far* The work was therefore i n i t i a t e d to study i t s 
de t a i l ed chonistryf The e s sen t i a l o i l and the o ther 
terpenoids and aromatic cons t i tuen t s have been i so l a t ed 
and s t ruc tu res of these compound elucidated,, The 
hexane ex t r ao t gavo three c r y s t a l l i n e compounds PA* 1, 
PA~2 and PA*^» The compound PA^a i s designated a s 
pleurDfipcrmin« Prom the methanol ex t r ac t only one 
o r y e t a l l i n e compound PA*i4^ designated as angolicoidenol 
was isolated* 
Pleurospermin (P|^«a). tap 58^, ^^12^6^ "^® i d e n t i f i e d a s 
l«^prt>penyl-2,3,4-trimothoxybenzene by ^ e c t r a l methods 
(UV, IR, NMR and Ms) * I t i s a new na tu ra l ly occurr ing 
compound. I so l a t i on of l ^ s compound from t h i s p l an t 
<»3nstitutGs the f i r s t example of the occurrence of 2 , 3 , 4 -
trimethoxy pa t t e rn in the family umbolliferao, 
f="3 
CHsO^^^j^K^ OCH3 
Plouro^crmin 
10 
Angollooldenol (PA-4) . mp 255-57° (scald CQpillary) ^ 
subllmed a t 181^, ^ i o ^ 8 ° 2 » ^ t " 16„12° (c 0.46. BtOH). 
I t was idontifiGcl as S-oxo-hydroxybornqol or 1^7^7-tr l -
mothyl«-2«.C!(ndo-5«exo»dlhyclroxy-blcyclo (2,2^1) heptane 
1 13 
by IR, H NMR, C NMi and high a:?esolut[ion mass spectrum 
and dhemical reactlonsii This i s a now ba tu ra l ly 
occurr ing compound and i s also the f i r s t r epor t of the 
i ao lo t ion of ar^ dihydroxy bicsyclic monfcsterpono in 
naturo« 
/uigeliooidenol 
TriaooxXt^inp pA»»l) . rrp 68"^, O^n^^ was i d e n t i f i e d by 
<IR cind I^) and comparison with authentJLc sanple , 
i ^ i t i s t e r o l (PA-3). n^ 135°, C^gH^O was iden t i f i ed 
by IR, NMl and MS and ODrrpeirison with ayithcaitiG 
samplo* A 
I t can be concluded t h a t chonic^l invest igat io i^ 
"^^  £• ^fyy^, a£fe)J^ <3cd noochlorogonin, so la^ igen in** , 
nooaola^igcnin**, torvonin«A*^ torvonin-B*, Sitostearol-
^••D-glucopyranosido from the chloroform e x t r a c t While 
11 
2,3 ,4- t r imethyl t r iacontane* , octacosariyl triacontcoioatc*^ 
hoxtriacontan-5«onQ*, t r lacontanol^ trj i triaomtan-S-onG**, 
t e t r a t r i a c o n t a n o i c acid, s i t o s t e r o l , c^mposterol and 
stigrmasterol havo been i s o l a t e d from tho hcocane cactract. 
caicmical s tud ies on P^« angplicbictes furnished 
pleuroapermin*, angclicoidcaiol* triacotitano and 
s i t o s t e r o l « 
• new' obn^unci-
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p r e f a c e 
The h i s to ry of Solanum s te ro ida l a lka lo ids 
i s near ly leo years old in sp i te of the fac t tha t 
some p l a n t s were used for c en tu r i e s in folk medicine^ 
Kbvjever, the present economic importance of jSolanum 
a lka lo id s stems from the experiments of Sato in 1951 
who Converted solasodlne in to 3-&'«.acGtoxy pregna-5c(_-i 6-
di3n«20-one and tomatldine in to 1 e-dohydropregnenolone. 
Those intermodiates are important s t a r t i n g ma te r i a l s 
for the synthesis of var ie ty of s t e ro ida l hormones. 
SolanacQous p l a n t s are widely d i s t r i b u t e d 
and cons i s t of a la rge number of speciosp Variety 
of con^unds with novel s t r u c t u r a l fea tures are 
d i s t r i b u t e d amongst these species* The p resen t 
Inves t iga t ion was i n i t i a t e d with two fold i n t e r e s t e 
The foremost being the i so l a t i on and study of some 
novel confounds Which occur as free a lka lo ids , s t e ro ids , 
o r a s t h e i r glycosides© The d i f f i c u l t i e s in i so l a t i on 
of these cortpounds were not underestimatede ja^lanuin 
tprvvun which has very l i t t l e chemical inves t iga t ion 
to i t s c r e d i t was selected as a su i table model. 
u 
I n i t i a l review of the ex i s t ing l i t c r a t u r o on 
the <3istributicai and dhonical invost iga t ion o£ 
s t e r o i d a l and a lkalo idal sapogenins f a c i l i t a t e d in 
lay ing ou t the strategy for invest igat ion^ The v a r i e t y 
of complex s t ruc ture made i t imperative t:) take refuge 
to var ious ana ly t i ca l and spec t ra l t echnic^es . Con so-
quontly Solanum toryum yie lded compouncls v i t h 
i n t e r e s t i n g chemistry« The challenging problems of 
separation of twj isomers i#ep sola sap igenin (25R) 
and neosolaj^igenin (25S) was resolved with the help 
of high reso lu t ion H NMR and double i r r a d i a t i o n 
tocShniquOn These conipounds are now addi t ions to 
s t e ro ids which are reported to occur in free s t a t e 
for the f i r s t timofl E a r l i e r tliqy have bean obtained 
only once tihrough hydroly t ic f iss ion„ Whero separation 
technique f a i l e d such as in the case of a mixture of 
two saponins namely Torvonln-A and Toarvonin-B, 270 MHz 
H MMR was en^loyod to give t e n t a t i v e s t ructurese 
m order to make the work coi-nprehoi sive the 
non*fsteroidal compounds of the leaves were investigated** 
The p resen t r epor t cons i s t s of i so la t ion and stucfy 
of three new compounds, 2,3,4-tr imethyltr iaGontane^ 
Octaoosanyltr iacontanoate and hexatriao:Dntan-5-one« 
These long chain a l i p h a t i c compounds ha-^ re a de f in i t e r o l e 
to play in p l an t metdboligriB Their pa t t e rn of oxidation 
may throw some l i g h t in future^ 
Ill 
The othor p a r t of the t h e s i s c o n s i s t s of work 
on i n t e r e s t i n g p lan t of unibelliferae which possesses 
strong aromap This i n t e r e s t i n g inves t iga t ion was 
therefore , undertaken to i s o l a t e and study some novel 
tejrponoids and phenylpropanoidsn Thoix occurrence 
together i s of i n t e r e s t to p l a n t biociiGmist a s vjell 
a s to p l a n t taxonomisti, 
A de ta i l ed stud^^ of the seeds of Plaurospermurn 
an^goldfloidqs. revealed tiie presence of a novel b l c y c l i c 
monoterpenc^ named a i ^ l i c o i d e n o l p No such oonpounds 
with dihydro2<y subs t i tuen t s on bomane . koleton aro 
so f a r reported in naturen Ttiis c o n s t i t u t e s the. f i r s t 
oxaiipl© of i t s na tura l occurrence» i t s i s o l a t i o n 
presented many d i f f i c u l t i e s l i k e i t s sublimation 
defied in t e rp re t a t i on of mass ^ e c t r a l data and also 
a r r i v i n g a t ac tua l molecular weight*, Repeated r\ais 
and chemical stuc^ led to f ina l e luc idat ion of the 
proposed s t ruc ture for angelicoidenol ass [ 1 , 7 , 7 - t r i -
mothyl«-2-ondo«-5«-eQco-»dihydroxy-bicyclo (2,2^1) heptajie]!, 
Another compound named p leuro^ermin 
c o n s t i t u t e s the f i r s t r epor t of the occurrence of 
t h i s compound in na tu re . I t s photochemical behaviour 
i s also in te res t ingn I t s s t ruc ture l«propeny 1-2, 3,4«tri« 
metho3Cfbenzeno was ar r ived a t using UV, IR, N^ R and MSB 
IV 
BGsidGs the SO two novel conrpouncl^  i so l a t i on 
of triaconttine ond s i t o s t e r o l i s also rcportedfl 
The presen t work encompasses the i s o l a t i o n 
and s t ruc tu ra l e luc idat ion of some complex s t ructureso 
The d i f f i cu l ty en ta i l ed in the isDlation work were many-
due to very anal l percentage which was aggrevated by 
t h e pecu l i a r behaviour of somo compoundso HDwevor, 
t h e study has provided a spectrum of new s t ruc ture in 
terpenoids , phenylpropenes, saponins and sapogonins« 
C H A P T E R - ! 
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Recent developmsnt in liie ciieinistry of s t e ro ida l 
a lka lo ids and sapogenins from aolanum lappa 
.steroid drugs today play c mrjor r o l e jLn human 
welfare,. This i s re f lec ted by an estimr.te made £ev 
years ago placing them second only to r.ntiJDiotics [ l l ^ 
In terms of drugs derived from higher p lan t s , s t e ro ids 
are by far the most Iniportant group, exceeding the 
combined usage of drugs such as codeine^ atropine^ 
ophedrino^ digoxine and o thers r The na tu ra l s te ro id 
hormones t h a t occur in the body may be conveniently 
grouped into androgens (the male sex hormone) estrogens 
and pnogostorogens ( the female sex hormones) and 
corli icostoreidso The majority of s t e ro id drugs in ugo 
are those which have more potent or preforired action to 
those normeilly found in the body^ These drugs have 
been found su i t ab le for use in a wide range of condi t ions 
iffCfl from treatment of inflarrfmatory oonditijons and 
c e r t a i n hormone dependent d isorders and cancers, to use 
a s o ra l contracept ives and anabolic agents [2]e 
Early s te ro id production r e l i e d i n i t i a l l y on 
ex t rac t ion of na tura l hormones thcansclvcs from animal 
sources and l a t e r on p a r t i a l synthesis from cholesteroln 
I t was not u n t i l the 1940s, when Marker e t a l f 3^4"] 
showed t h a t s te ro ida l sapogcnins obtained from p l an t s , 
in p a r t i c u l a r diosgenin, wero wall sui ted tcj the 
prepara t ion of ca r t a in horraoncs» Diosgonln i s a 
choaper raw n a t o r i a l \Aiich could Gasify bo convortGd 
In to 16*<aGhydroprQgnQnolono^ which i s ^n j j iportant 
intermediate for a number of s te ro ida l hotmoneso The 
s t e ro ida l a lka lo ids , In p a r t i c u l a r solasodine^ the 
ni t rogen analogue of diosgenin, are a groap of 
compounds t h a t have a t t r a c t e d considerable a t t en t ion 
a s a poss ib le raw material, , I t was f i r s t shown by 
Sato e_t £l„ [5 ,6 ] in 1951^ t h a t solasodinc l i k e 
diosgenin could bo converted in to 16*<a.ehydropregenolone« 
iSolagodine and r e l a t e d s t e ro ida l a lka lo ids are found, 
mainly in tl-ie species of Solanumn They are usua l ly 
concentrated in the ae r i a l p a r t s [ 7 ] , Besides, many 
species of t h i s genus, arc amenable to cu l t iva t ion , 
making Splanum super f ic ia l ly a much more a t t r a c t i v e 
source than Dio scoroa sppu, which contain comparatively 
more diosgeninn Despite much e f f o r t s , howc3ver, i t s 
conmercial e2cploitation i s l imi ted to India and few 
more countr ies a t present [ 7 , 8 3 B 
To intensi fy the poss ib le u t i l i z a t i o n , and 
t o discxjver now s te ro ida l sapogenins as well a s 
s t e ro ida l a lka lo ids which can be more su i tab le for 
conversion to a desired hormone^ many l abo ra to r i e s 
throughout the world have ins tan t ly got engaged in 
these researches . In t h i s endpvour ac t ive screening 
of new p l a n t sources for s toroidal saponins, t h e i r 
c u l t i v a t i o n and f ina l ly chemical s tud ies of those 
intertnediatos i s e s s e n t i a l . This i s also of academic 
I n t e r e s t to i s o l a t e minor now s te ro ida l sapogenins and 
s t e ro ida l a lka lo ids for the b iosynthe t ic s tudies , and 
developing newer methods for t h e i r i d e n t i f i c a t i o n . 
The s t e ro ida l sapogcnins and a lka lo ids arc 
generally found in the form of saponins [ 7 ] * These 
s t e r o i d a l saponins cons is t of two p a r t s , the sapogenin 
p a r t and the sugar par te The sugars are general ly 
D-glucose. I>-galactose^ L-rhamnose^ D-xylosc and 
D-aTobinosoB These sugars may be presen t as mono, d i , 
or ol igosaccharide form* These glyoosides or saponins 
on hydrolys is (acid> y i e ld a s te ro ida l aglyconc or a 
sapogenin p a r t and sugarSr Althcmgh s te ro ida l 
sapogenins arc d i s t r i bu t ed in wide range of p l a n t 
fami l i es [9] bu t s t e ro ida l a lka lo id are mainly r e s t r i c t e d 
to jSGlanum genera^ In vicv; of the dlTicmiGal s tudies , 
v a s t amount of l i t e r a t u r e has accumulated and a largo 
number of pub l ica t ions are being added every year* 
Reviews covering the var ied a ^ e c t s in t h i s area have 
boon published on s te ro ida l sapogcnins, saponins 
[10 , 11 , 12] and s t e r o i d a l a lka lo ids [ 7 , 13-17],. 
cSolanum i s a unique genera wliich oontains 
s t e ro ida l a lka lo ids as well a s s t e ro ida l sapogeninsr 
This review descr ibes var ious new s te ro ida l sapogenins 
s t e ro ida l a lka lo ids found in var ious species o£ 
aolanum genera in l a s t 12 years (1970-1981) and a lso 
the recent methods of i den t i f i ca t ion of sp i ros tanes 
type of sapogeninsc 
Table-1 l i s t s var ious new s te ro ida l a lka lo ids 
and Table««2, new s te ro ida l sapogenin which have been 
i s o l a t e d from ;Solanurn during 1970-1981. 
S te ro ida l Alkaloids 
Usubillaga a t al« [18] ift 1970 i so l a t ed a 
novel 4-oxo-steroid, solaphyl l idlne (I) from 
i^> hypomalacophyllum and again in 1973 ^19] they reported 
another new alkciloid dsacetylosophyll idine ( I I ) along 
with solaphyl l idlne (I) from s* pcuadorongea In 1977 
Mairtinod a t al«, [2o] a lso i so la t ed these two I and I I 
from Sfi affinecuadrensisn Cambiaghi e t al« [21] in 
1971 i so la t ed three now a lka lo ids , isoj u r ip ld ine ( I I I ) 
i so ju r ib id inc (IT/) and isopanicul id ine (V) from 
S, paniculatum. Mitscher c t aJL* [22] in 1976. i so la ted 
a now s te ro ida l a lka lo ids solacasinc (vi) from 
Sn p^spudocapsicum which i s found to possess ant imicrobial 
a c t i v i t y . The same year v/itnossed tho i s o l a t i o n of two 
new s te ro ida l a lka lo id namely 25- i soso la f lo r id inc (VII) 
and sDlacal l inidino (VIII]t by Bird o t ^li^t^^^l through 
tho hydrolys is of crude glycoside from Sn G<:illiuin» 
H.,N 
( I I I ) R = OH, P.* =: H 
( I V ) R = R ' = H 
(V) R = II, R« = OH 
( V I ) 
(VI1) U = OIJ ( I X ) 
U s u b i l l a g a e t a l [ 2 4 ] in 1P77 repor tedi s o l a q u i d i n e (IX) 
from Sft P3eudQquiJie,> A l i ^ t al(» [ 2 5 ] ^ 1977 i s o l a t e d 
so lanof ior th ine (X) a new s t e r o i d a l a l k k l o i d from t h e 
stems of S» ^ a f e r t h i a n u m and e s t ab l i s^ i ed i t s 
•MM fciMWW—«—II, iiiii^iiwin. a i l — a — w w — I — 
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s t r u c t u r e a s 3fi-amino-.22 ^ 2 6-epimino«l ^ , 23-»epoxy-22 
ol^U^ 25 -H«c!holest«5-.en-23 - o l . P a k r a ^ h i e ^ a l . (^26] 
subsequent ly found a novel 3«amino-22^4^-»solaiidane 
from iSp,lanum glganteum v h i c h they nameq, a s so l anogan t i ne 
(XI) t> T h i s vrais a l s o t h e f i r s t r e p o r t df 3-amino, and 
22^H^ so lan idane enaountored in naturGjft Adam e t a l , 
[ 2 7 , 28 3 added i n 1978 so lasodenone (xjci) from 
s» h a i n a n e n s e . B i r d e t alu [ 2 9 ] foll^jwed soon t o 
r o p o r t a new s t e r o i d a l a l k a l o i d so ladun j i l in id ine 
(XIII ) from S« dunalianum. which was t h 4 f i r s t n a t u r a l l y 
o c c u r r i n g 3 - a m i n o ^ i r o s o l a n e found i n »3laniBn spec i e s* 
P a k r a s h i e t a l« [^D] r e p o r t e d two morG.ricw S-amino 
s o l a n i d a n e s Kjlanoganteimine (XIV) and i i o so l anogan tamine 
(XV) from §,• giganti3um> The same scax>o3l [ 3 1 ] i s o l a t e d 
t?wD novel minor s t e r o i d a l a l k a l o i d s s c l e s o a f o r t h i n e 
(XVI) and i s o s o l a s e a f o r t h i n e (XVII) whidh c o n t a i n 
3-amino group and a novel 2 0 - p y r i d y l pregnane gSceleton, 
frcan S« soafor thianum. KonOko e t a lp r 3 2 ] in 1980 
i s o l a t e d a new a l k a l o i d s o l a n a v i o l (XVII^) which i s a 
(22R, 25R) — spi reso l -5-onc3-3^ , 12|^-dioli ftom 
§.• a y i c u l a r e „ jAdam e t a l ^ [ 3 3 ] found a liiew (22S, a ; 9 l ) - 2 ^ 
26-epjininoGholesti-5«onep3/^, l 66 ' - d io l vjhi<|ai they named . 
8 
•i::T 
ixii) 
(XV) ri =qC_.,nT^^ 
Ov/::i) ( : :TX) 
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as solavcrbaacinc (XI30 £nom .Solanum vprbagc 1 fo 1 ium^ 
SolovGrbas«iinG i s the f i r s t monbor -wbich was i so la tod 
from na tura l source as 16^-hydroxy la tod 22^ 26*^p±nlno~ 
cholGstane,. The occurrencG of such compounds i s of 
p a r t i c u l a r i n t e r e s t with regard tobioganatAc corrttlatiiMiB 
bctwoen d i f fe ren t C2« alkcaoid s t ruc ture type [13] which 
could a r i s e from golavorbaseine and r e l a t e d a lka lo id v i a 
redox reac t ions to the spiroaminoketal ^ go l a ao dine 
(or reyeraocflt as well a s to solanidine type,» 
S^torpi.dal^ Sappffsnin and Related Qotrypund from 
4lolanum ^ e c i o s 
I n 1971 Be i s l e r e t cao ["34] i so l a t ed a novel 
s t e ro l from Sf» xanthocarpum which they named as 
carpe s t e ro l (5Q0 which i s a (22R) -22~hydroXi'--6-oxo-4'2( -
motl::yl-stigmast*.7-eno-3j3 -yl-bcnzoatOn This s t e ro l has 
specia l significandie because o£ the possiii lo ijnplication 
of t h i s stSsrol (3<X) to the biogenesis of s t e ro ida l 
a lka lo id and sapogonins« In 1971 Gtonzaloz e t aln [35] 
i s o l a t e d 16«dehydropregnenolonc and a new (22 . .> 16) 
l ac tone of 3 ^ , 16^ -<lihydroxy-dinorchc:)l-5«enic acid 
(dlosgenin lactone) which they named as v o s p c r t i l l i n 
(XXX) from ^e yespertilip^t> In 1970 Morales Mendez e t a l» 
["36] fPund two now splrostane sapogenins sisalagenone 
(XXII) whidi contains 3 ,12 ,d i keto grcup and torvogenin 
(XXIIt) which conta ins a 12-hydrt)xy and 3-ketD group from 
11 
BzO 
(XX) (:<xi) 
(x>: i i ) X = y = 0 
(XXIII) :: = 0 . y =.c(-On.^-H 
(XXIV) 
(x:rvi) :: = >_. .> = ^ - H 
O H ( : : : : / i i ) 
12 
S^ ft toryum by acid hydrolys is of the othonol extract: of 
t he f r u i t s of S^ tpryumfl Thoy also indicr.to t ha t XXII 
and XXIII arc most probably a r t i f a c t s XJ^ '> 'u.ccd during 
tho acid hydrolysisr A e l s glycol funct ional i ty 
containing the g lyccs idic othor linkc-gc could be the 
procura")r of the C-3 keto group of XXII end XXIII» 
Gonzalez et^ al„ [37] in 1972 i so la t ed a new s te ro ida l 
sapogenin bejamarin (XXIV)) from the f r u i t s of 
*^> VQS?Qg^ l^JtPt> Ganzalez o t a l* [38 , 39] also reported 
two new ^ i r o s t a n e sapogenin in the same year from tho 
scunc p l an t , Which they named as anosnagenin (XXV) and 
15-clchydrQ-14 ^-anoaxtagonin (XXVI) and wore i den t i f i ed 
a s 23 (S) 25 (R)-gpirost«5-Gne-3^ , 15/^ , 23 t r i o l and 
23 (SS) 25 (R) , i4^-Spirost-.5-.ene« 3/8, 23-.diol, -IS-one 
respec t ive ly I, Gbnzaloz e t pl^t [40] in 1975 reported 
another s t e ro ida l sapogenin which they named a s 
andosgonin (XXVII) ^ from SB hyppmalacophyllum^ Doeploo 
e t alg [41] in 1976 found a new apirostane sapogenin 
Igo-caelagenln (XXVIII) from s» jamalcense. containing a 
25-hydro3cy groip which i s very r a r e in gpirostanol typo 
of sapogenin. In 1978 CSiakravarty e t al_ [42] i so la ted 
a novel sP'lJ^stane sapogenin hii^pigenin (XXEX) from tho 
loavos S|» hispidgm^ along with nc»chlorogenin and 
paniculogenine Hispigenin (XXIX) i s the f i r s t repor t 
of na tu ra l ly occurring spirostano sapogenin having 
(XXVIII) 
OH 
(XXLX) 
OH 
r\~—J 
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OH 
CJCO 
14 
22<»(^-0-stereochemistryii I n o o n t r a s t a l l o t h e r n a t u r a l l y , 
o c c u r r i n g s p i r o s t a n e sapogenin cxjntaln 22o(^«orientat ion 
altihough s y n t h e t i c 22 j9>0-isomers a r e known* Chakraver ty 
e t al_ii [ 4 3 ] i n 1979 r e p o r t e d a new ^ i r o s t a n © sapogenin 
from the seeds of S^ * hipsldum and des igna t ed a s 
so lagen in (XXX) which i s a (25SB) «6o(-hydroxy Sa^^H-splro-
s tan-3-one0 
Tab le •»! : S t e r o i d a l a l k a l o i d from aplanvgn ^ e c i e s 
Name of P l a n t 
Solanum (S) Name of t h e s t e r o i d a l 
a l k a l o i d 
Fig* 
No« 
Ref eirenc© 
S« £^f inecuado.rensis 4 b l o p h y l l i d i n e I 20 
%« 
£» 
5« 
s« 
s* 
a v i c u l a r e 
c a l l i u m 
dunallanum 
ocuadorense 
gi^ontouin 
Deacetyloso*-
l a p h y l l i d i n e 
4jolcUiaviol 
25«"isosola-
f l o r i d i n e 
Solcicall ini** 
d ine 
^ l a d u n a l i n i -
d ine 
iSt>lapT^ll i d i n e 
Doace tgrlo s o l a -
p h y l l i d i n o 
aolexnogontino 
Solonogontam 
mlno 
I I 
XVIII 
VII 
VII I 
X I I I 
I 
I I 
XT 
XIV 
X 8oaolanoganta«ocv 
32 
23 
29 
19 
26 
30 
contdim 
15 
T o b l o i l Gontd. 
Ucmo of P-lant 
Solanum (S) 
Name of tho 
s t e r o i d a l 
a l k a l o i d 
Fig„ 
No« 
^„ hainononsG 
•SB hyppmalacophyl-
:5ft pan iculaturn 
Sb psGudpquina 
St, sGaforthianum 
ReforoncG 
Solasodonono XII 
4 b l a p h y l l i d i n e I 
I so j u r ip i d ino i l l 
I s o j u r i b i d i n o IV 
I s o p a n i c u l i d i n o V 
•SDlacasino VT 
Solaquid ino IX 
dtolanofor th lno X 
33olasGaforthino XVT 
ISO so la soa fo r - XVTI 
t h i n o 
27, 28 
18 
21 
22 
24 
25 
31 
Sp yerfaascifolium iSolavGrbascino XIX 33 
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Table - 2 i .StGroiclQl 4Japogcnin front japlonujaa. apGcloij 
NamQ o£ F l a n t 
Solanum (Jt 
^ t o r o i d a l Figo 
sapogenin Non 
RcfcrGncG 
5 « ^.^.^^^f"!^ 
S0 jamalcQnigo 
mm mtm ^m • • *•• fc * i i a 1 nmimm 
S " ]typ.amala<yhy,lAu?n, 
5» VQfiPQJ^ilio 
Sp xanthpcarpum 
H i s p i g o n i n 
jSo lagen in 
I s o c a o l a g e n i n 
AndG s g o n i n 
iS isa lagononG 
X a r v o g c n i n 
V o s p o r t i l l l n 
B a j a m r i n 
l^nosmagonin 
15-polr iydro-
14 p - a n o s m a -
g o n i n 
CarpG s t e r o l 
XXIX 
XXX 
XXVIU 
XXVTI 
XXII 
XXII I 
XXI 
XXIV 
XXV 
xxsrt 
XX 
42 
43 
41 
40 
36 
35 
37 
38.39 
34 
»*« 
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Biosynthes i s of ^ e r o l d a l ^ p o g c n l n s and AlTcaloicls 
in P l an t s 
Many aCoports have been published on the b i o -
synthes is of s t e ro ida l sapogenins and a lka lo ids [ 9 , 44-
49](, caiolesterol and R - s i t o s t e r o l are Cfjnsidorod to bo 
the precursors for the b iosynthes is of sapogenins 
[•45,47]• Heftmann ["9] pointed out tlriat the adminis t ra-
t i on of rad ioac t ive cho les te ro l to growing p l a n t s , lead 
to t h e i r incorporation v*iich es tab l i shed t h a t the C-27 
sapogenins and a lka lo ids are synthesized from 
c h o l e s t e r o l . In fig« 1 some conversions which have been 
observed are summarizedi. When radioect ivo cho les te ro l 
was ftid to lyoppersicon pimpine 11 ifolium_. not only 
tomatldine and neotigogenin became label led , but also 
/^*6«50(^ -pregnenolone^ which i s an intermediate in the 
preparat ion of s te ro id hormones from c-27 s te ro id sapoge<» 
n in oxudi aiAciloxcls, Kryptogenin i s lUcely to be the 
intojnnediate» Clholesterol i s a lso converted to yamogonJn, 
gentrogenln e t c . The 25-epijncrs ipC, C25R) and (25S) , 
a re formed simultaneously, bu t not a t the same r a t e . 
25 
Revers ible hydrogenation of ^ sapogeniii was observed 
in v i t r o with l ea f homogenates of Hosta kiyosumionsis» 
This could account for the formation of 250((_- (25R) and 
25(B-(25S) sapogcaiins as indica ted by the p a r t i a l 
C l ' O l e s t e r o l 
I'^r-/ -^ '^  ''-•':'^'.) ' n 
•^f;=>^>. T-f 
i ,'0< ) C 1 ' jr:" •' • i 
HO 
£y- ^ 5 c<^  -• • regnoj jo] 
: - 1 J j o 3 y n t > ' e s i 3 .>f C-27 5U r^ j C . i i n ! ; '! ' J-^ 
19 
structure in Fige 2 ["Qje 
\ J'"' -^ . ^\^r ^^ _^. V \ / 
• • 
I > -^ ^ 'l 1 ^ ! 1 
Pigurc 2,. 
Tho biosynthes is of sa tura ted sapogcnins 
5 
involves tho reduction of Cs -double bondfl I t i s no t 
known whether t h i s reduction occurs before o r a f t e r the 
fonnation of r i ngs B and P, bu t ^ - c h o l e s t e n - S - o n o has 
been found to serve a s a precursor of sa turated 
sapogoninsfl The oxygon functions in the s tore id 
nucleus may be introduced a f t e r r i ngs E and F have 
formodn Iftidoubtodly interrtiediate between choles te ro l 
and the sapogonins o r alkciloids beside krypttogenin 
e x i s t in plant^ because in some sapogenin and a lka lo ids 
the r ing E or P i s missing [9]p 
separa t ion and idjentification of ^ i r o s t a n e SappgenJns 
Ext rac t ion - Various methods are employed to ex t r ac t 
sapogendns from p lan t material^ One of the most 
p r ac t i cab l e method given by Blunden e t a l , [50, 51] vftiic3i 
e n t a i l e d incOkbation of a known weight of powdered p l a n t 
mate r ia l for 24 h r s . a t room temperaturo, ref luxing 
20 
with 2N hydrochlorjjc acid for two hours, separation of 
ac id insolublG mater ia l by f i l t r a t i o n and washing with 
water, amnonia solution and water u n t i l nGutral« The 
dr ied acid insoluble residue may e i t h e r be ex t rac ted 
with l i g h t petroleum e ther [51] or with chloroform 
[52] to ge t the sapogcninso There r.re o ther methods 
[53] of ex t rac t ion of more polar sapogunin which contain 
2 or more hydroxy groupsu 
Some di and poly hydroxy aaposMilTiS wer^ Ibund 
to be acid sens i t ive and on acid hydrolysis of the 
saponin they convert into several dehydrated and 
rearranged products C42]r For the i so l a t i on of acid 
sens i t ive sapogenin in quan t i t a t ive y i e l d s 4»tdth 
degradation of saponins appears to be the method of ciholco 
[ 4 2 , 43]e 
repara t ion and i so la t ion of Sapogenin from crude mixture 
The chromatographic techniques ine^ thin layer 
chromatography (TLC^ column chromatography (cc^ , high 
porformanco or pressure l i q u i d chromatography (HPLC) 
have been rout ine ly used in separation, pu r i f i ca t i on and 
preliminary i den t i f i ca t i on of sapogenins [52, 54]« 
TLC and column chromatography arc usual ly 
performed on s i l i c a gel using var ious Solvent systoiRft 
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ProparativG TLC i s very useful for separation and 
i s o l a t i o n of small amount of sapogcninp Recently 
Blundon e t al^ » ["52] used s i l v e r n i t r a t e impregnated 
s i l i c a gel (2% AgNO )^ and succeeded in separat ion of 
14-isomeric sapogcnins vihich were not resolving on 
ordinary s i l i c a gel TlCf. 
HPLC i s r e l a t i v e l y new technique^ Recently 
Hunter ot alg [54] separated six isomeric monohydroxy 
sapogenin iaC, diosgenin, yamDgonin, tigogenin, 
neotigogenin, anilagenin and sarsasapogenin in the 
form of t h e i r ace ta te by HPLCn 
jgtcrepchGinistrY. of Spirpstane Jtapogonins 
A l l na tu ra l ly occurring spi ros tanes have 
o(^-.0«-configuration a t C-22 (with the exception of 
hispigenin [42] which has 22/6 *0~<3onfigurationO bu t 
they may d i f f e r with r^2gard to C*5and 0 2 5 [ 9 ] B 
4japogenins are fur ther subdivided into two se r i e s on 
b a s i s of difference in configuration atC»^5(a> i s o - s e r i e s 
o r 25 R-se r ies (b) noo s e r i e s or 255-93rics (Pig» 3) « 
25K 25s 
Figure 3« 
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Bpismilagenin and opisarsasapogenin, smlZac^sn cx-i-A 
sarsasapogenin, Qpltigogenin and epineotigogenln, t l g o -
gehJn and neotigogenin, and chlorogenin and neochloro-
gen2n otG« are the exanplos of tho pa i r of isomers which 
d i f f e r only in C-25 configuration/, Gonzales ot aJ. [55] 
showed t h a t 25S o r neo-isomer can be converted in to 
25R o r iso-isamer on ref luxing the 25S isomer with HCL:EtOH 
(1:4> for two hoursf) This ind ica tes t h a t 25R isomer i s 
more stablcf, 
The o the r difference in spi ros tancs occurs a t 
Cr5« The A/6 r ing junct ion may bo t r a n s or c i s which leads 
too/ or 6-or ienta t ion to the subs t i tuen t a t C*^ 
r e i^cct ively « 
l^ 
Figure 4e 
The s t ruc ture difference in same cases i s a lso 
noted on C-14 [ 39]« 
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;|:dontJLfleation o£ apiros tanp Sprppgonxp. thrtiugh 
va r ious s ) c c t r a l Mothods 
4^ectroscopy i s vory important tool jBor the 
i d e n t i f i c a t i o n of sapogenins special ly when they are 
pirosent in t r ace amount^, 
In f ra red (IR) j^octroscppy »« IR spectroscopy i s very 
useful in confirming t h a t the compound under examination 
i s a spirostano sapogenin or noti. In ear ly f i f t i e s 
va r ious authors namely Wall o t al» [ 5 6 ] , Jones e t al|» 
[57 , 58] , Eddy o t a le [59] have reported IR spect ra of 
i^pirostane sapogenin which are v a l i d for i den t i f i c a t i on 
of ^ i r o s t a n o sapogenins even today^ The IR absorption 
near 980, 920, 900 and 860 Gm" ind ica tes the spirostano 
r i n g ^stemi, HDWOver, some times due tc; subs t i tuen t s in 
the P«ring presence of one of the bands i s found 
missing [60]» I f the bands occur near 986, 920, 900 
ml 
and 850 cm with 920 bond stronger than 900 band i t 
i n d i c a t e s tha t the spirostano sapogenin has a 2548 configu-
r a t i o n iee„ the methyl group at tached a t C-25 i s axia l^ 
I f the absorption bands occur near 981, 920, 900 and 
••1 
865 cm with the 900 band stronger than 920 band i t 
ind ica te t h a t the sapogenin have a 25R configuration 
i«o„ the methyl group a t C-25 in P-ring i s equator ia l« 
The band a t 1240 cm"*-*- in the ace ta te of sapogenin i s 
qu i t e c h a r a c t e r i s t i c of the s t c r i c r e l a t ionsh ip between 
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C«-5 hydr'ogen and C*-3 ace ta te [ 5 8 ] , Molecule with a 
c±s r e l a t ionsh ip have a ntore complex system of bands 
1 
near 1240 an with e i t h e r a t r ans - r e l a t i onsh ip or a 
5-6 double bondno There are following modificationJ 
(a) lack of ^ i r o s t a n e bands near 980, 920, 900 and 
860 cm , b u t absorption near 870 and 918 cm are 
ind ica t ive of an exocyclic methylene group in r ing F 
[ 5 5 . e i , 62]„ 
(b) absorption hear 1000^ 924, 900, 867 and 844 cm 
ind ica t e s the pregence of hydroxy group in r-ing F 
[ 6 1 , 62, 63]^ 
(c) absorption near 984, 941, 908, 893 and 842 with 
the absorption a t 893 stronger than 908 i s ind ica t ive 
of 2&5, hydroxy sapogonin [61 , 62]o 
(d) the spectrum of pseudosapogenin i s e n t i r e l y 
different^ The s t ronges t band occurs a t 1045-1030 cm , 
o the r bands in f inger p r i n t region are weak [ 5 8 ] , 
(o) Cyclop 3oudo-noo sapogonin and cyclop ^ u d o - i so sapogcnin 
-1 1 
both show bands near 920-916 cm and 902-894 cm""^  and 
in each case 920 cm band i s stronger than 900 cm"*-^  
band [ 5 8 ] . 
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Mass ^Qctromotry -• Tho appl ica t ion of mass 
SpectromGtry a t a lower cloctron v o l t (10 to 15 GV«) 
af fords a method for accurato do termination of molocular 
weight with l e s s than OB5 mg of matGrial . 'VJhQn a higher 
ioniza t ion vol tage (70 cv«) i s applied, fragmentation of 
molecule occurs and mass fragments reveal some valuable 
information regarding tho s t ruc ture of tho molecule. 
The mass ^ c c t r a has been wicloly u t i l i z e d in 
t h e s t ruc tu ra l determination of s t e ro ida l sapogenlns 
[64r67l« The s i t e for Charge conccntrati-in usually 
occiars a t O-atoms of spiroketal system in spirostane, 
sapogeninsn The subsequent fragmentation r e s u l t s in the 
fur ther s tab l iga t ion of pos i t i ve charge in r ing E o r P 
[65] (Pig« 5 ) B 
Figure 5 . 
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The most jjnportant fragments observed ah the 
mass spectra of s te ro ida l sapogenim have been 
shovm to be the decomposition products of ion x , y 
and 2 as shown in Fig» 5e The most important fragment 
observed in 5^^, - ^ i r o s t a n (3-deoxytigogenin) (Pigp ^ 
which are observed a t nv/z 400 (a) ,.385 (b) ,370 (c) ,341 
(d),331 (O),328(f), 286 (g) , 271 (h) , 257 (i) , 139 (j) , 
126 (k) ^ 122 (1) , and 115 (m) , These are the bas ic frag-
ments for spirostano skeleton** The peaks a t n\/z 122, 
257, 271 and 286 are of specia l i n t e r e s t since they aro 
purely hydrocarbon in nature^ The mochanig i^a of these 
fragmentation i s very well discussed by Paul ot al,» 
i n 1970 by preparat ion of analogs with deuterium l a b e l s 
a t pos i t i on , 11 , 12, 14, 15, 16, 17, 20, 21, 23, 24, 25, 
26 and 27 [ '66]. 
The fragment a t m/z 139 i s generally the 
base peak in P r ing unsubsti tued ip i ros tane sapogenins 
and I s the most c h a r a c t e r i s t i c peak in spirostanos#. 
The mcdhonism of i t s formation i s given below (Pig« 7) s 
+• + 
} ' \ 
'^ ^ . . ( M V - - - O ' 
^7 •' -f . . X. 
V a 139 
Figure 7B 
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a modium In t en s i t y peak a t n/z 115 i s also found in 
such conpounds* 
Location of Functional group by mass ppQctrometery 
Any subs t i tu t ion of a hydroxy or keto-group 
increases, thQ mass of parent ion by 16 and 14 nvass u n i t s 
respectivelyB The M ion for a l l monohydroxy saturated 
sapogenins are in/z 416, dihydroxy 432, trihydroaC'j^ 448 
and with any adj^itional OH group a mass un i t of 16 
Increases^ I f there i s a keto group or a double bond 
(which i s general ly found a t /^) , the M^ w i l l decrease 
by 2 mass u n i t , than the corresponding alcohol* Thero-
fore with tiie help of mass spectrometery one can ca l cu la t e 
the nisnber of hydroxy, keto and double bond presen t in 
the spirostane sapogenln [65]# In hydroxy saxsogenln 
l o s s of H2O from parent ion i s a lso observed* For 
monohydroxy sapogenins loss of M - H^ O i s observed, fo r 
4. 4-
dihydroxy sapogenin M -H2O and M -2H2O, and for t r i -
hydroxy sapogenin M'*'-H20^ M'^ '-aH-^ O and M"*"-3H^0 i s general ly 
observed. The ion a t n /z 257, 271, 286,328, 331, 341, and 
385 also shi f ted to 16, 32, 48 otc« mass vinit in mono, d i , 
trihydrDxy«»«iet»i> sapogenins, from the ropoarted ions of 
deo3;ytigogenin while the ions a t n/o 139, 126 and 115 
remain a t the same pos i t ion in F-r ing unsubs t i tu ted 
compoundse The lo s s of water i s mostly observed from 
these ionsr 
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In 15-hydroxy or koto sapogenins a strong poak 
a t m/7> 168 Is obscrvod and i i 17 hydroxy sapogonin a 
strong peak at ii/z 153 i s obsorvod [67j» The peak at 
iVz 168 in 15-koto sapogonin i s r a t iona l i zed by Paul 
c t ale [66] as following (Fig<, 8) : 
•o --^ .^^ A 
Figure 8» • ' - ^ 
04-
m/a 168 
ThG proscn<3G o£ strong poak at iVz 168 or at 153 indicato 
that thG hydroxy group i s attached at C«»15 and C-.I7 
position rcspoctivoly. 
liocatjon p£ Functional group in F ring •• The prosonoo 
of a strong poak (goncrally base peak) a t n/z 139 followed 
by medium peak at vs/v, 115 i nd ica tes tl-iG F ring i s 
unsubstitutedfl If these peaks are absent in the mass 
spectrum of sapogcnin i t i n d i c a t e - t h a t some substituonts 
arc present in th i s ringf. Thoro are following general i-
zation for the presence of substituent at various 
posit ion in Faring. 
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Exocytic , doublo_ jynd^ Gt^  ^^ T.^ A - Pro son co of vory 
stmong or bago peak a t n\/z 137 ond ioriG r.t. m/z 124, 
113 i s ind ica t ive o£ oxocylic mcthyleno gr .;up at tachod 
to C-25 pos i t ion [62, 66, 67] o 
SV'^P.^^sycAip^.5Ailt^j. - "^'^ -prosonao of base (or 
strong) peak a t m/z 155 and abscncu of peak a t m/z 139 
i s ind ica t ive of hydroxy group presen t a t c-25 pos i t ion 
['62, 65]e 
Hy_drpxy ^roup a t G-'23 - The presence of strong peak 
a t M-85 ['42, 55, 66] which i s sometimes the base peak in 
23-hydroxy sapogonins and occurs a t nv/ss 363 in a t r i -
hydroxy sapogonin [42, 43]» Absence of the peak a t ir/z 
139, 155 or 137 i s ind ica t ive of 23-hydro3cy group 
p re sen t in a sapogenin. The peaks below n\/2 253 are 
i n s i g n i f i c a n t in 23-hydr(;xy sapogenins [66]o 
14^^H Sapogenin « Naturally occurring spirostane 
general ly have 14o(^ -H configuration with fOw exception 
l i k e 15-clehydro 14,^ -anagmagenin [38, 39]„ Paul e t a l , 
[ 66] examined mass spectra of such a sapogonin and found 
only quan t i t a t ive difference from t h a t of 14«(_-H sapogeninn 
The base peak i s observed a t m/z 286 in 14/:3-H sapogonJnsn 
21 /S (20R) ^  Methyl - Tl:ie 21 /5 (2oR) sapogenin show very 
strt)ng addi t ional peaks a t nv/z 181 and 182 and the mDlocu-
l a r icn peak i s very intense and In 3oma cases f'-^ und to 
be the base peak [66]« 
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ConfiguratJbnal -Assignmonts of S-p±rostan-3«.01s by 
Mass SpoctromctQry 
Raccntly Blundon ot. a l , [68] used mass 
spGctromQtory for configurat ional assignment of isomoric 
spiiX)stanol, Thoy Gxamlnod o ight iaomoric monohydroxy, 
;5pixostan-3-ols ioCe (1)' epismilagonin [ (25R) Bi^ '-.splro««* 
sban-3o i -o l ] , (2) Episarsasapogonin [ (253) 5 ' - s p i r o -
Stan- 3C(-ol] , (3) smilagcnin ] (25R) 5 ^b-spirostan- 3/^-
o l ] , (4) sarasapogcnin [ (25^ 5 Z?-spirostan«3/^-ol] . 
(5) Epitigogonin (25R) [5c\ / -^lrostan-3c>(«ol] , (6)BpinGo* 
tigogenin [ (25^ 5o(-gpixostan-3(X^ o l ] , (?) t igogonln 
[ (25R) 5o( - sp i ros t an -3 /5 -o l ] , (8) nQotigogGnin[ (25S> 
So^-spirostcn-'Z H'-ol']t, Al l thcso isomoric sp i ros tano ls 
have s imilar mass ^ o c t r a . The molocular ion i s 
observed a t n/z 416, the base peak a t m/z 139 and gome 
o the r ions occur V ^ 357, 347 (^) , 344 (b) , 287 (c) , 
and 273 (djt 0 The ion fragments a, b , c, d, undergo 
s ign i f i can t vrater l o s s to produce cor reponding ions 
a t n/zX'l? , 284, 269 and 255 respectivolyn A measure 
of the degree of el imination of water can be ca lcula ted 
by dividing the peak in t ens i ty of tho ions from which 
i t has been derived** Those data are summarized in 
Table - 3* 
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ThcsG r e s u l t s ind ica tos thr.t the l o s s o£ water 
from the Ions derived from sp i ros tan-3-o ls by cloctron 
impactft This l o s s i s maximum from those ions produced 
by the 5 /^-sp i ros tan- S'^^-.ols; l e s s from tho 5/^-<spiro« 
s t an - 3B«-ols and 5o( •-sporostan«3o('"ols, which gave the 
l o s s e s of nearly same order of^'^gni^yid^f. and l e a s t from 
the 5o("^irostan<«.3/3mols and no s ign i f i can t difference 
between 25R and 25S epimersti This i s a very useful 
technique for d i f f e r en t i a t i ng between sapogenins which 
a re found in very gnall quantity,, The extent of water 
e l iminat ion Ccm be used to help charac ter i se sp i ros tan-3-
ols» 
1 1 
*H NMR_ Spectroscopy - In recent year H NMR spectra 
has been u t i l i z e d more and more in the s t r u c t u r a l 
e luc ida t ion of na tura l productsa -^ H NMR spectroscopy 
i s very helpful in s t ruc tu ra l determination of spirostano 
sapogeninfl Shod cry e t alp [^69] in 1958 pointed out the 
c lose r e l a t i o n between cihemical ^ i f t s of tho angular 
methyl groups and var ious subs t i t ucn t s in a oomiprehensivo 
NMR s tudies of steroidsn Since then not only s te ro id 
chemist but also NMR spec t roscopis t s devoted themselves 
with t h i s x i^^ oblema There were number of r epo r t s ['70-74] 
between the per iod of 1958-1964» The following 
information can be obtained from •'•H NMR spect ra l s tud ies » 
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25R^  and 2SS Ocaifiguration - NMR spectroscopy i s a 
very iirportant spec t ra l method for d i f f e ren t i a t ion 
between 25R (or equator ia l 27 methyl group a t c-25) 
and 25^ (or an ax ia l 0 2 7 methyl a t c-255 configuration 
with cer ta inty0 E a r l i e r many authors ["73, 75, 76] and 
recen t ly in 1981 Blunden et^ al_« [77] examined t h e i r 
f indings and the spectra of epitigogonin (25K) and 
cpinootigogonin (255) on 270 MHz; N^ R spoctromcter showed 
a number of spectra l feature vhich aid the i n t e rp re t a t i on 
of spectra of s te ro ida l sapogcnin in general« On the 
ba s i s of t h e i r s tudios the storcochGmistry a t C-^S can 
be deduced by the pa t te rn and chemical sh i f t of the 
secondary methyl group and C-26 protons^ In 25R s e r i e s 
the equator ia l c«-27 methyl group exh ib i t s s igna l s a t a 
higher f i e ld ( i:^ ::: OB30 ppm) than in the 25:S scr iese 
A s imi lar , bu t l e s s s t r ik ing diomagnetic s h i f t 
( ;x;. 0,03 ppnt> i s a lso observed fcr C-21 methyl 
group« 
The two protons a t C-26, because of t h e i r 
attachment to a carbon bear ing an oxygen atom, are 
do shielded enough for t h e i r s igna ls to bo wall removed 
from the methylene envelope and eas i ly recognizedo 
The chemical sh i f t and s p l i t t i n g p a t t e r n s of c-26 protons 
a r e s imilar for sapogenins of 25R s e r i e s but qui te 
d i s t i n c t from those of the member of 25S ser ieso 
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3 t p. riyoyeriKt 3-biJineoltgotjenin 
AV^. J I 
1 . . _ 1 - , - .- t _ t .._. . 1 
1 'TlirO—9(1 Nnir spectra (270 MHz) of 3-<;pi-tigogenin and S-tpi-aeotigogeiiin from S 3(1 !•• ^  
showing differences in the resonances of C-26 protons between 25K- and 25.y-spii 
A = C KiH ( lH) ;B = C-3(jH (IH); C = C-26^ H (IH; -^S/e ' ' ; ; Ci = C-2(ii II (ill 
5-") ; lJ = C-26a H (IH; "25R-"), D' = C 26a H (IH; "255 " ) . 
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I n 25 R-sGriGs a "triplot** ( ^^ ,o3«36) cmcl a cbublo 
double t ( J::^ ;3'3«47) pa t t e rn i s seen a s shovfli in 
Fig«, 9n The former s p l i t t i n g pa t t e rn i s assigned to 
the C«26o(^ proton [78 , 79] and the l a t t e r to the C-26..'? 
pro tone Long range coupling ( .:i2. 1.5 Hz) i s observed 
between the C«26^ and C-24/3 protonsf* Hovjovcr^ in the 
case of ajcially or iented C-27 metliyl group (25 S-series) 
the C-26c^ proton suffers on in t e r e s t i ng paromagnotic 
sh i f t i Z:^ On57 ppm) and the resonance due to C-26o( 
proton appears downfield from c-26yS signal o Tho 
s p l i t t i n g pa t t e rn i s a •double t of doublet^' 
( Z^ ^3^93) and a doublet ( d:^ ,{C3«28) for the 
C-26o<and C-26/3protons respectively<, 
Di f fe ren t i a t ion between 5x. H jind 5 >^ 'H isomer The 
chcamical sh i f t of C-18 methyl and C-19 angular methyl 
group r e f l e c t the configuration a t C~5 i^ Op A/B r ing 
junct ion i s c i s (5/i l^  or t rans {5o(H t> This has been 
described in de ta i led by Tori and Aono r74]ii The 
gpirostano without any subs t i tuent in 5/9-configuration 
give s ing le t of 18~Fie and 19-Me around J* 0.76 and OB92 
while in 5'X-<2onfiguration s i ng l e t s around(^0n77 and 
0«79 respectively, , The C'-19 methyl signal in 5 ^<-^iron-
stone i s found in low f i e ld in comparison of 5o ( - sp i ro -
stano ( /\ 2^ 0|il3j «i ito s ign i f i can t difference i s 
objservGd in the s igna ls of C-21 methyl and C-27 methyl 
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protons© The canonical ^ i f t of C-19 and C~18 mctliyl 
group i s c^lso offoctcd by thu subs t i tu t ion of o the r 
groups in the ringa This can bo ca lcu la ted by tho 
tab lo given by I b r i and Aono [74]« 
Location of hydropcy ^roufi by NMR 
(^ 3,''-C and 3 !^ hydroxy group^ *» The OH group i s 
always found a t 3 pos i t ion in na tu ra l ly occurring 
sp i ros tans sapogonins (v/ith few oxGo;otions of 
sp i ros tancs having a 3-koto function) ,> 3/5-hydroxy 
sapogcnin in S-x.-^ configuration gives broad mul t ip l e t 
near33ft5 w/2 —1 25 Hz while the 3 x'-hydroxy sapogcnin 
g ives a broad s ing le t near,,\3»9-4fll (w h w^ 7i,5 Hz) ,» The 
reverse patteim i s found in tho sapogcnin of 5/3 H^sorios 
inO. 3 ;t? hydroxy sapogcnin in 5/?-configuration give a 
broad s ing le t near(^3n9 «- 4«il and 3 y ^hydroxy sapogcnin 
i n 5;6 H-series give a mul t ip l e t near S 3n5» 
(b) pydro2<y. group in F r i n ^ - In na tura l ly occurring 
spirostane hydroxy group i s generally found a t c-23, 
C-25 and C-27 in F r i n g . Faul e t aln ["80] have studied 
t h e methyl sh i f t due to s i ibst i tuent in F r ing which 
i s very helpful in determining the pos i t ion of OH group 
in P ringe In 25-hydroxy ^ i r o s t a n e in place of doublet 
of C-27 methyl a s ing le t i s observed a t low f i e ld then 
the unsubst i tu ted F ring« The stereochemistry of t e r t i a r y 
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methyl group a t C-27 can also be cSetermined by NMR 
[ 4 1 , 62, 80, 8 1 ] . 
(c) Hydroxy group a t o ther pos i t ion - Bridgeman e t a l^ 
[82] have given the shape and pos i t ion of CH-OH a t 
va r ious pos i t ion in 5o<_~steroids which i s equally useful 
f o r determination of pos i t ion and configuration of -<H 
group in spirostane sapogenin (Fig,^ 10) t> 
Dif fe ren t i a t ion between 220C 0« and 2 2 ^ 0-conf igurat ion 
in F r ing - Most of the na tu ra l ly occurring spirostane 
sapogenin arc found to have a 22> O~configuration witii a 
s ingle exception of hispigcnin [42] which has a 22/^ 
O~Gonfiguration0 In t h i s a downfiold sh i f t of resonance 
fC€?quency of 16«H (d* 5nl6 in pyr idine and 4f,65 in CDCI3) 
i s observed ae oompared to t h a t of i t s 2 2 K o-isomer 
pGniculogonin Cc^  4^56 in pyr id ine and 4.50 in CDCl^ ) and 
a upf ie ld sh i f t of the same signal for i t s t r ike tone 
conpared to t h a t i t s 22'5(^  O-isomer by OnBO ppm i s also 
obsenredi, 
13 Very l i t t l e work has been done on C NMR of 
sp i ros tancs and fGsw repor t s ajxj ava i lab le in l i t e r a t u r e 
[ 83 , 84]« 
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2e-0H 
W. -v 9 
6 4.2 
3O-0H 
W. -v 8 
6 4.0-A.l 
-
38-OH 
J - 10,10,5,5 
W. 'w 22 
6 3 .5-3.7 
4a-0H 
J - 10,10,5 
W. \ 20 
6 3.4 
40-OH 
W. -v 7 
6 3.8 
6a-0H 
- 10,10,5 
W. 'v. 2 0 
6 3 .4-3.6 
6a-0H 
J - 3 ,3,3 
W p 7 
6 3.7-3.8 
6e-0H (A**) 
J - 2 .5 ,2 .5 
W. -v. 5 
7a-0H 
W. -v- 7 
6 4.C-4.2 
F l g u r e - 1 0 . ( C e n t J n u e O ) 
40 
76-OH 
W. -v- 20 
6 3 .3-3 .5 
76-OAc 
J - 10,10,5 
W. '^ 20 
6 4.60 
lla-OH 
J - 10,10,5 
W. -v 20 
6 3 .9-4 .1 
IIB-OH 
J - 3.3.3 
W. ^ 12 
i 4 .3-4 .5 
12a-0H 
J - 3,3 
M, -v 12 
« 3.8 
120-OH 
J - 10-12,4^-5 
W. ^ 18 
6 3.3-3.6 
15a-0H 
J - 9 ,9 ,4 
W. '\. 17 
6 4 .0-4 .2 
I5a-0HC17-C0) 
J - 8,8,7-8 
W. ^ 15 
6 4 .3-4.5 
15a-0Ac 
J - 10,9,3 
W. -v, 20 
6 5.1-5.25 
l5o-0Ac(17-C0) 
J - 8,8,4.5 
W. 'V- 15 
15B-0H 
J - 6,6 
W. 'V. 12 
6 4.3 
16a-0H 
W. ^ 18 
6 4.4-4.5 
41 
R E F E R _E N C S S 
le Fransworth^ N, R^ (1973) Pl^yJ-p^L^^istr^, Vo„ 3 , 
ppfl 351 , Edr hf, Pp M i l l e r , Van Nostrand 
Reinhold, New York^ 
2„ Fransvrorth, N|> R|» (1977) ££°E.iS§2ii?!2!L?, PP* 61, 
Edtt D^ Sr ^ i g l e r , Academis P r e s s , New Yorke 
3ff Marker, R^ Ee and Rohrmann, E^ (1939) Jp Am ft Chem„ 
^ C » , ^ , 3592 r 
4r» Marker, R» E . and Rohrmann, E, (1940) J r Arn„ Chemn 
SOGB, 62, 518ft 
5o 5 a t o , Yp; M i l l e r , H« K« and Moset t ig . E^ (1951) 
^£j» !^,* Q"^ Q'V So Co. 73 . 5009, 
6 . S a t o , YB/' Katz , A* and Mose t t ig , Ep (1952) J«» Am, 
7 B Mahmood, U„ and Thakur, Rp Sn (1980) CUTTO R £ S . 
iB^« ftfPi^^^tp P l a n t s ( India) , 2_, 142« 
8 , Coppen, J . J^ "VJB (1979) Trppo Sc in , 21^, 125« 
9i, Heftmann. E« (197C^ .ij teroid Biochomis t ry . p r 45 
/icademic P r e s s , New Yorkp 
10ft E l k s , J« (1971) RoddJ^^ ffKylstr^^ o£ Carbon 
Compounds. Second e d i t i o n , I I F , E l s e v i e r 
P u b l i s h i n g Co; Amsterdam^ 
lift Tschesche, Rp and Wulf f, G^  (1973) P o r t s c h r i t t e 
dor Chemie Organischer Na tu r s to f f e Vole 30 
p» 461 E d s . Wft Herz; M^  Grisebach and G, W, 
Kirby, ^ ringer-Verlag^ Wicn, New Yorke 
42 
i.2„ Slngh^ -Sw B„ (1980)" T h e s i s submit-od to Avadh 
Un ive r s i t y ( India) c 
1 3 B 4Ch2rGibGr, K, (1968) Thc_£il2i^^A^., SHSiiSSiSL-SIi^ 
Physio logy. Vol^ 10, pp* 1,. Sd^ R^ Hp Fp 
Manskc^ Acadomic P ross . NGW Yorkn 
14» SchjtoibGr, K^ (1974) BiochGrnn Scc>^ Transn. 2_ 1« 
15« HDrbGrt, Rt B,, (1974) Zvlkaloid (London) 4,, 3 8 3 B 
16(v HDrbort, Rp B« (1975) A l k a l o i d (London) 5_. 256fl 
17e Harr i son , De M^  (1976) A l k a l o i d (London) _6, 2 8 5 B 
18e Usubil laga^ AB/* Soclkopf, Ci,; Kar lo . I , L^; Daly, 
Jp WB and Witkop, BB (1970) J* Ame CheroB aocp 
92, 700ft 
1 9 B Usub i l l aga , A B ; Parodos , Cr A», and Piidalgo, J , 
(1973) P o l i t o c n i c a , 3 ( 1 ) , I07o 
20n Martinod, P B ; Hidalgo, J B / Qucwara, C* and 
Horra ra , MB iSp (1977) B o l i t e c n i c a , 3 ( 3 ) , 46» 
21« Caiiibiaghi, 3»f Drad i , ^e and Longo, R* (1971) Anng 
Chjjn« (Romo) 61, 99 n 
2 2 B Mitschor , LB A B ; Juva rka r , JB VB and Boal JB LB 
(1976) Sxpor iont ia^ 32. 4 1 5 , 
23n B i rd , Go J B ; C o l l i n s , DB J B ; Eastwood FB WB; 
GatGhousG B , f:^ ^* GB ; Jozsa . AB J B and 
swan, J B M«» (1976) TotrahGdron L o t t a . 3653* 
24ft U s u b i l l a g a , 7*.*; Do Cacto l lano OB; Hidalgo J * ; 
GuGvara, Ce; Martinod, Pp and ParodOs, A^ 
(1977) PhytochQmj-sJj^-. 16 . 1 8 6 1 B 
43 
25r A l i , En/ Chakravar ty , Ap K^; P a k r a s h i Sp C„/ 
Biemann, K„ and Hign i t e c* Be, (1977) 
Te t rahedron . U l t t ^ . 83 1371• 
26« P a k r a s h i , Sp C . ; Chakravarty^ Ap Kp and A l i E , 
(1977) Tetrahedron Le t t* 645. 
27 fl Adam^ 0^; Lischewski , M, and Huong, Hp Th, (1978) 
Ta£ San Hoa Pyc. 16;, 28o 
28» Adam, Ge7 Huong, Hp Th»; Lischewski , Mo and 
Khoi, Nr Hp (1978) Phy^coGheraistry. 1/7, l070p 
29J, B i r d , G^  J ^ ; C o l l i n s , Dg J ^ ; Eastvjood, Fn !/?« and 
4{wan, Jp Mp (1978) Tet rahedrpn Lettp^ 159^ 
30p p a k r a s h i , Sr Ci,; Chakravar ty , Ar Kp; A l i , Eg, 
Dhar, Tp K, and Dan, Sr (1978) J^ Indian 
Sip Ali, £»; Chakravarty, Ap K,; Dhar, Tp Kp and 
Pakrashi S* C« (1978) Tetrahedron Lett 3871B 
9 - T n - -- ' ' ^ - • - 1 ri 1 r • • * 
32D Kaneko, K»; N i i t s u , K»; Yoshida, Np and 
Mi tsuhash i , Hp (1980) Phytochemis t ry . 19 .^ 299« 
33« Adam, G«; Huong^ H. Th* and Khoi, N^ Hp (1980) 
Phy toch g n i s t r y . 19 . 1 0 0 2 B 
34p B e i s l e r , J , A„ and Sa to , Yp ( l97 l ) Jp Orgp Chomp 
36, 39460 
35» Gonzalez, Ap Gp; F r a n c i s c o , Cp Gp; F r e i r e , Bp, Rp 
and Suarez Lp, Ep (1971) Ann, Quimp 67, 433p 
36p Morales Mendoz, Ap; Cazares , R^ and Romo, Jp (1970) 
Revp Latinoamerp Quirap 1., l p 
44 
3 7 B Gonzalez^ A^ G„; P r o i r o Bn, R. ; F rnnc i sco , C» G^; 
S a l a z a r R*.^  J|, h» ^nd Suciroz L„^ £« (1972) 
/jia Qg-imfl 68, 1 0 6 3 . 
38ft Gonzalez, ^t Gn/ F r o i r o B«, R. / FronciscsD, C^ G^; 
S a l a z a r R,,, Jp Ae and Suaroz L„, Ep (1973) 
Ann pujjn, 69, 1 3 1 , 
3 9 , Gbnzalez, A^ Gn; FrGlre B , , Rr; F r a n c i s c o , C^ G^; 
S a l a z a r R^, J* A, and Suroz L„, E, (1974) 
An, Quim. 70, 250, 
4 0 , Gonzalez, A, G,; F ranc i sco Gp G,; F r o i r o B^^ R^; 
HDmandoz, Rft/' S a l a z a r R,, J^ A^; Surez E , ; 
Morales, A, and Usub i l l aga , 7., (1975) 
Phyfaochcamistry. 14, 2483« 
41ft IJoGpke, Wf,; sewor in . So; Hess, U^  and Noquciras , C, 
( 1 9 7 ^ Z, Chern». 16, 104 n 
42e Chakravar ty , A, K^; Dhar, T, K, and P a k r a s h i , S« Co 
(1978) Totrahodrpn^ L o t t g . 3875 o 
43n Chakravar ty , /^ n K^; s aha , Ci, Rn and P a k r a s h i , Sf C, 
(197Sf) Phytochomis t ry . 18, 902« 
4 4 , Bonnet , R, D« and Hoftmann, S,, (1965) Phytochomistry. 
4 , 577n 
45i, Ripporger , H, ; Mori tz , Wo M^  and S c h r o i b o r , K, 
(1971) Phytochomis t ry . 10 , 2699, 
4 6 , Roddick, J„ G, (1974) Phytochomis t ry . 13, 9 , 
47ft S tohs , S , J , ; Sabatka, J,» Jo and Rosenborg H, 
(1974) Phytochomis t ry . 13 , 2145ft 
45 
48« TscheschQ, Rp and P c i s t c r t , G« (1975) Phy t o chemis t ry . 
14 , 4 3 5 . 
49i> Kanoko, Kn; Tonaka, M„ Wr, and Mitsuhashi . H^ (197^ 
Phytochcgn i s t r y . 15 . 1391 o 
50p Blundcn, G,; Hardman, Ro and Wonsloy, W^  R^ (1965) 
i " SiiSSl" Pjharmacola 17 . 274 ^  
51 ft Blundon, G^; Yi Yl and Jcwors , K, (1974) L loydla . 
37, 1 0 , 
52« Blunden, G„; J a f f o r , J„ J.^; Joworc, K„ and G r i f f i n , 
W« J» (1979) Jp Nat^ ££od^,, 42^, 478n 
53« G r i f f i n , /^^ ^ J „ ; Blundon, G„/ Jovjors, K^/ Burbago, M, 
Bt> and Naglor, M„ J^ (1976) Phy tpchQmistry. 
1 5 , 1271 r 
54ft l i i n t e r , !« Ro; Waldon, Mp K^; Bai loy , G^ F„ and 
Haftmann, £« (1981) J^ „ Nat„ ESS^" ^ . ^ 5 B 
55« Gbng^l®z. •^ « ^f>' F rc i ro^ R^; Q r a c i a - S s t r a d a M^  G»; 
Salazar^ Jt> An and Suarez, E„ (1972) Totrp.-
hQdron 28, 1289. 
s e ' v^w^uM^laM^ 
5 6o Wall^ Me E , ; Eddy, C» R«; McClonnan, M, C^ and 
Klumpp M„ JB« (1952) Analp ChanB 24. 1337ft 
57ft J o n e s , Rp Ne; H ^ h r i o s , Pf.7 HOTling, P^ and 
Dobr ine r . K* (1951) J« Amc Chcmft Soca. 7 3 . 
3215ft 
5eft J onos , Rft Nft/ KatzencllGnbogen, E„ end Dobr iner , K* 
(1953) Jft 2m^ Chcmft ^oca , 25., 158ft 
48 
5 9 r Eddy, Cr Rr/' W a l l , M„ E^ and Sc jo t t , M^  K^ (1953) 
; \ n a l e Cham,. 2 5 . 266^ 
• ••*•• ••" • • 'races* 
60B P r e i r o , Re; Ganzaloz^ I^r G, ond Suarez , Eo (1970) 
Te t rahedron . 26. 3233ft 
61» Takeda, K,; Minato, H,; ShimaokQ, J^ .„ and Matgui, Y^ 
(1963) Jn Chom^ Socr , 4815 <, 
62|i Blianden, G,; J a f f o r , Je 7^0; Jcwcrs , Kr and 
G r i f f i n , \lr J* (1981) JeJ^ j ihoc^r i , 37,, 2911 o 
63» Gonzalez, Ap G«; F r e i r e , B , , Rp; Sa lazar , Rn J^ 7^ ^ 
and Suarez Lo, S ,^ (1972) 7inp Quimp, 68 102l\, 
64e BudxUciov^lcz^Ho; Wilson, Jp M« and D j o r a s s i , Co 
(1962) l ^ n a t ^ ^ , SHJls.. 2^ . 1033^ 
65(1 BudziXicwicz. H„; Djerass i^ C^ and Wil l iams. D« Hp 
S t r u c t u r p E l u c i d a t i o n o£ Natural^ P r o d u c t s by 
Mass ^ e c t r o m p t r y . Vol, 2, pr* 110, Holdon Day, 
I n c p , ^an Francisco^ 
6611 Pau l , Wp He, and D j o r a s s i , Cp (l970) Orgfe Mass 
SpectromB 3^ , 1187^ 
67#> Budzikiovjicz, Ho/* Takoda, Kp and SchrGibor, K^ 
(1970) Monatftb chema. 101 , l o l 3 « 
68ff Blunden, G^/ J a f f e r , J« / i , ; Jewars , K^  and 
Robinson. Jn M^  (1980) S t e r o i d s . 36. 299e 
69e Shoolery, Jp N„ and Rogers , M„ T^ (1958) Jp ime 
caiomB .Soo,. 80, 5121„ 
47 
70n Roson, VSf, SB/* Z iog lo r , J^ B^; ^^icbicri, r.p Ct and 
Shoolory, J^ N,, (1959) J r :£ir_ Chom, ^ £ L , 
81^, 1687« 
7ln Tori^ K« and Kondo. 3^ (1963) S2.^"'^^'^l£2ILi?^^». 
645 ft 
72p Zurchor, R, F^ (1963) Halv„ ghi^ i^ r^  {icta 4 ^ 2054. 
73o Kutnoy, J» P« (1963) ^ t o r o i a s . 2^ 225« 
74 rt To r i , Kft, and /iorio, K, (1964) Annp Roptfr Shionogl 
RGSft L ^ ^ J4_, 136* 
7 5 B Will iam, D« H„ and Bhacca, N^ S, (1965) 
Te t r ahedron . 2 1 . 164l« 
76ft Callow, Ri, Kfl/* James, Vr Hp T , ; Kcnnard, O^; 
Pago, JB a « , Pa ton , P'» Np and Riva d i 
s a n s o v e r i n o , L^ (1966^ J;. Chomn ape , (C) , 288p 
7 7 . Blunden, G^; J a f f c r , J» A«; Jowors , K> and 
G r i f f i n , W« J . (1981) J . Not . P r o d . 44^, 4 4 1 . 
78i, Bhacca, N^ S„ and Wi l l i ams , D^ H^ (l964> /appl ica-
t i o n of NMR .i5S30ctroscppy in Organic Chemist ry; 
I l l u s t r a t i o n s from t h e .Steroid F ie ld , Hblden 
Day Incn ^an F r a n c i s c o . 
7 9 - Booth H. (1969) P r o g r e s s in Nuclear Magnetic 
Spec t rpscopy; Voir, 5. p« 149, Sd0^ 
J„ W« Emslcy, J„ Feenoy and L^ H„ :5utGliffo, 
Pergamon P r e s s , O^cfordp 
48 
8 0 , Pau l , W» Ho/' P a i l l i . /.« and D j c r a s s i C„ (1970) 
J , OrQft ChGm, 35 25?!» 
81 fl Gonzalez, A„ G„; PrGiro. i i , ; Sa l aza r , Jp A^ and 
^uaroz 3« (1971) Phy tochcmis tn ' lO 1339* 
82» Bridganan, Jo E«; Cherry, P„ Q^i Clogg^ Ap -S«; 
Evans, J« M»; Jonos , E^ R^ H„; Kasal^ A^; 
Kumar, V, ; Moakins, G^  D ^ ; Morisawa, Y . ; 
R icha rds , E, S„ and Woodgatc^ P^ D„ (1970) 
Jfl ChC2m« 4Joc« (C) . 250o 
8 3 B Eggor t , H,, and D j o r a s s i , C» (1975) Totrahodron 
L c t t j 3635« 
84e Koizumi, No; Fuj imoto, Y/ Tokcsh i t a , T# and 
Ikokawa, N, (1979) SiSE" Sl?£E« 2 ^ 2 . " 
(Tokcyo) , 27, 38« 
C H A P T E R - 2 
Chemical examinat ion of t h e l o a v e s of 
Solanum torvum 
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INTRODUCTION 
^Ijfflurn toryurn (NpOe SolenDcoae yis a tomontoso 
s h r u b , l i ,5 - 3 m h i g h , d i s t x i b u t o d throughout I n d i a 
oxcopt •wGstom d o s o r t a r e a , Mr.laya, c h i n a , P h i l l i p i n e s 
and t r o p i c a l Amcricafl Loaves oro ovato^ s i n u a t e o r 
lobod, l o b e s a re g e n e r a l l y shallov/, r a r e l y deep, 
s o f t l y h a i r y above^ never p r i c k l y * Tho f lowers a re white^ 
found i n dense l a t e r a l racemes, l a n c e o l a t e s p r i n g l y 
h a i r y , p u b i s c e n t wi thout ovary and the s t y l o glabrousn 
F r u i t s ( b e r r i e d a r e about 1,3 cm in d iameter , g lobose , 
smooth and ye l low o r o range - r ed oolouredfl Seeds a r e 
small and smooth [ 1 , 2, 3 ] ^ (Photograph a f f ixed) 
The f r u i t s of t h i s p l a n t a rc cooked and ea ten 
a s vegetable*, They a r e cons ide red useful in c a s e s of 
l i v e r and sploon enlargement^ and a decoc t ion of them 
i s given for cough« The p l a n t i s used i n the t r ea tmen t 
o f coughs, and i s s e d a t i v e , d i u r e t i c and d i g e s t i v e ^ 
The l e a v e s a re used a s haemos t a t i c in CameroonSf, 
j ax t r ac t of t h e p l a n t e f f e c t tho r a t e and ampli tude of 
r e ^ i r a t i o n and a l s o the b lood p r e s s u r e p I t a l s o 
c o n t r a c t s i s o l a t e d ileum of gu inea-p ig„ Roots a r e 
u s e f u l i n p o u l t i c i n g c racks in t h e f e e t r The fumes 
o f the bu rn ing ©seds a rc i nha lod f o r too thache [ 4 ] ^ 
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PREVIOUS WORK 
Payoz and Saloh [ 5 ] r e p o r t e d tho occur rcnco o£ 
a stcroJLdal a l k a l o i d glycoside^ so la son ine and a 
s t o r o i d a l scipogcnin^ dilorogoi-iin from tho un r ipo 
f r u i t s of St, toryum In l967e SchroilDGr and RippGrgor 
[ 6] in 1968 i s o l a t e d s t e r o i d a l a l k a l o i d s j u r u b i n e 
j u r u b i d i n c and two ^ i t o s t a n e sapogenins , ncochlorogcnin 
and pan icu logen in from t h i s p l a n t p Morales e t a l „ [ 7 ] 
found t l i ree s p i r o s t a n o sa-pogcnins, s i salagcnone ^  
s i s a l o g c n i n and torvogenin from t h e f r u i t s ^ Doepko 
o_t al^ B [ 8 ] s tud i ed the v a r i o u s p a r t s of St^ tpfynm and 
r e p o r t e d the pe rcen tage of v a r i o u s s t e r o i d a l a l k a l o i d s 
and s t e r o i d a l sapogenins a s given below: stem - Ot,6% 
s o l a s o d i n e and Ot,Ol% so lasodicne^ f r u i t s " lt,3% 
s o l a s o d i n e , 0«07% torvogenin and Ot,3% ch lo rogcn in , 
r o o t s « 0||03% neochlorogenin and l o a v e s - about 0.04% 
ch lo rogen in and neochlorogenin* No a l k a l o i d was r e p o r t e d 
from the l eave s* 
PRESENT mjRK 
^Solanum genera i s a r i c h source of s t e r o i d a l 
a l k a l o i d s and s t e r o i d a l sapogeninsr Many new s t e r o i d a l 
a l k a l o i d s and s t e r o i d a l sapogenins have been i s o l a t e d 
from t h e v a r i o u s spec i e s of t h i s genus*. Some of them 
l i k e h i s p i g o n i n and sol a goaf o r t h i n e and i s o s o l a s e a -
f o r t h i n e (see Chapter I ) c o n t a i n i n g unusual s t r u c t u r a l 
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fca turos hayo boon rcportod from t h i s genera^ I so la t ion 
o£ thG above i n t e r e s t i n g compounds from the dSfil^ anum 
sppti, pronptcd to inves t iga te the leaves of p lanum 
torvuin# ^n upto»-dato l i t e r a t u r e sunrey on s* torvum 
indica ted no repor t on the s^-ponins of the leaves and 
the hescano e x t r a c t of t h i s p lan t was not examined 
previously* Therefore^ i t was o£ i n t e r e s t to carry 
ou t a de ta i l ed study of the act ive cons t i t uen t s from 
tlie var ious ex t r ac t ives of the loaves . The main idea 
was to i s o l a t e some minor new sapogonins, saponins and 
o ther compounds of bi:igenetic i n t e r e s t and to e luc ida te 
t h e i r s t ruc tu res with the help of now spectroscopic 
techniques* 
The leaves oi Sa torvum were f i r s t ex t rac ted 
with n-hcxane a t room temperature azid the hcxane 
e x t r a c t was concentratcdp Examination of t h i s e x t r a c t 
on TLC rcavcaled the presence of about 11 spots whi<±i 
were v i sua l i zed on exposure to iodine vapoursu S i l i c a -
ge l column chromatography of the hexane ex t r ac t afforded 
seven c r y s t a l l i n e compounds named a s compounds A-, ^ » ^ 3 , 
A^^ Agj Ag and h^n AirvDng these only compound A« gave 
p o s i t i v e t e s t of s t e ro ids with Lidbermann-Buchard 
reagent (IB) « 
The marc, l e f t a f t e r hexane extraction^ was again 
ex t r ac t ed with methanol* The methanol e x t r a c t was 
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concontratGcl uncicjr vacuo, d i lu tod witli v;r.tor and 
GxtractGd with chloroform and butonol reCDact ive ly . 
Tlioso e x t r a c t s wore concentrated tu oryncssp 
The chlorDform e x t r a c t when oxamitTCd on TLC 
showed 5 spots on exposure to iodine vcpc ursn They 
a lso gave brown jspots on spraying vjith d i l ^t^A '^^^ 
heat ing the p l a t e a t 110 » All or tha-n gave p o s i t i v e 
t e s t for s t e ro ids •v&\Qi\ sprayed with Licbormann-Buchard 
reagcntfl S i l i c a ge l column chromatography of the 
chloroform e x t r a c t afforded 5 c r y s t a l l i n e compounds 
named as B^, B2, B3, B4 and Bg^ Compound B^, B2 and B, 
had very close Rf valueSr Compound B-, B2, B_ and Be 
gave brown colour with IB reagent which turned green 
on standing for an hour,) Similar ly compound B^ gave 
b l u i s h green coiour.with LB reagentfi Compounds B- , B2 
and B^ gave negative Peigl t o s t for glycosides while 
B. and Bg gave pos i t ive Feigl t o s t suggesting them 
to bo glycosides*. Compounds B- , B2, B3 and B5 gave 
negative t e s t with tctranitromethane (TNM) which indicated 
the absence of double bond^ vSiilc compound B^ gave 
pc^sitive t e s t with TNM suggesting the presence of 
unsa tura t ion in t h i s compound (Table 1) » 
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Tablo 1: .%)ot t e s t s for compounds E;j_ tcj B5 
»iW>.i» ifc mm^^m ^ ^ ^ . . ^ ^ ^ ^ ^ ^ , ^ . 
Compound No^ I LB t o s t X TMM t o s t I Fo ig l t o s t 
D j 
^2 + 
D3 + « « 
B4 4. + + 
D5 + - + 
The compounds B-^ B_, B^ and Bj. gave 
charac to r iS t i c bands for spirostano system near 980. 
920, 900 and 860 cm'*''- [9] in t h o i r infra rod spectra* 
The Compound B^ did not show thoso bands but the pa t t e rn 
was s imi lar to s te ro ida l glycosidoso The so evidences 
suggested t h a t compounds B-, B^ and B» were free 
spirostanos, compound B^ a s-pirostane sa-ponin and 
compound B, a s t e ro ida l glycosidOi, 
S5 
P_ A R T - I 
StructurQ EluciclQt.ion of ^ I ros tQnGs p^^:^3S'i>i-'P-^s 
obbainea from Chloroform Extrac t 
Compound Bi 
Compound B-, mp 255 was analyzed for ^27^^40^ 
(M , IT/Z 432K This compound gave a bro^ f^fi colour 
turning to green with IB reagent,» The absence of 
double band in the molecule was shown by negative TNM 
t e s t e I t sho-wed absorption in i t s infra red spectrum. 
a t 3480 and 3240 (Ori) and a t 982, 912, 892 and 862 cm"^ 
( sp i roke ta l moJetyV with 912 cm'"-'- band having g rea te r 
-1 in tens i ty -than 892 cm , which suggested t h a t the 
methyl group at tached to C'-'25 had an ^^configuration 
[9 10]c The mass spectrum (Schome-1) with strong peaks 
a t TO/z 318, 303, 289, 285, 271 and 139 (base peak) , 
showed t h a t compound B- was a saturated, dihydroxy-
spi ros tane azid t ha t the hydro3<y groups were not located 
in E or F r i ngs [ l l l n Major fragments a t xo/z 360 and 
318 loca l i zed the hydroxy groups on r ings A to Dr The 
absence of intense ions a t m/z 168 and 153, which were 
usual ly observed in the spirostanc sapogonin hydroxylated 
a t pos i t ion 15 and 17 respect ive ly [12] , tend to l oca l i ze 
fur ther the hydroxy groups to r i ngs A to C* 
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Trcatmont of compound B- w i th 1^020-pyridino 
o a t room tcmpGraturc a f forded c. d i a co t a to^ np 2ol«3 
(M , rr/z 51631) which showed t h e IR abso rp t ion bands a t 
1730, 1240 (acetatcT and 982, 918 (s) , 898 (v^ and 860 on 
( s p l r o k e t o l moiety with 25S c o n f i g u r a t i o n [9"]) ^ The 
absence of any OH band in the IR spectrum of t h i s 
a c e t a t e i n d i c a t e d the complete acetyl -^ t ion a t room 
tempera ture which showed the absence of any h inde red OH 
group in the cc^mpoundp 
The s t r u c t u r e and s t e reochemis t ry of t h i s 
compound was f i n a l l y e s t a b l i s h e d tlirough e x t e n s i v e 
^H NMl study of the compound a t 270 MHz in two d i f f e r e n t 
s o l v e n t s , CDCI3 and C5D5NP 
The ^H NMR spectrum of compound B- in Caxl^ 
( P i g . 1) showed resonances a t ^ * : 0«75 (3H, s , C-18 CH3) , 
0«81 (3H, s, C-19 CH^), Oo98 (3H, d, J = 6n5 HS^  C-27 
CH3T, 1«05 (3H, d. J = 6ft5 HZ, C-27 CH3) , 3.24 (IH, d, 
•^26j9 26o( = 1 1 " ^ ^"^^ "^26^ 25o< '^ ^» ^ - 2 6 ^ H) , 3,»37 (IH, 
^^» '^ 607bc.= "^epsK" 10 ^ ="<^  ^epr^ ^"^^ ^"^^ ^ ' ^"^^ 
(IH, m, w 35 = 25 IB, 0 3 x I^ , 3«88 (IH, dd, J26p26<=^l "^ 
and J 2 ^ 2 5 < ~ ^ Ite, C-26< I^ and 4p34 (IH, q. J = 7„5 
Hz^ C-16 H) « The " d o u b l e t of double t" at<S3i,88 and 
"doub le t* a t .3 '3r24 fo r C-26u: and C»-26j^  p r o t o n s . 
r e s p e c t i v e l y , c l e a r l y showed 25S-conf igura t ion [ 1 3 . 14] 
o f t h i s s p i r o s t a n e . T h i s was f u r t h e r s u b s t a n t i a t e d by 
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the pos i t ion of the C-27 methyl s ignal a t^ l^OS [14] B 
Tho dlicmical s h i f t of 19-mathyl group \;GS a^nsis tont 
of n 5'X ••storeid [15]n The shape of tho mul t ip lc t 
ccntcrod at<[.'3o51 was dha rac to r i s t i c of e i t h e r 3o(-or 2^-
proton on a carbon atom of 5«(-steroid bearing e i t h e r a 
3t-;«« or 2?(-hydro3<y group [16]^ However, the chemical 
s h i f t was cons is tent with a S^-hydroxy function (between 
631,5 - 3o7 [16]) bu t not with a 2o(-hydroxy group 
(between(3 3»8*.3»9 [16])* The " t r i p l e t of d o u b l e t ^ 
contcrod at<j3n37 was c h a r a c t e r i s t i c of 4^- , 6^-^ 7o(-, 
11/3- and 15,ii«protons on carbon atoms of a SXrsteroid 
bear ing 4*', 6«(j«, 7/^-, 11«(- and 15o(-hydroxy groups [ 1 6 ] , 
Tho p o s s i b i l i t y of the hydroxy function a t C-'IB was o l i -
mlnatod from mass ; ^ec t r a l ovidence^ Double i r r a d i a t i o n 
experiments showed t h a t i r r a d i a t i o n at / '3i ,37 produced no 
change a t o 3»51», This indicated tha t tho two hydroxyl 
functions in the molecule wore not present on adjascent 
carbon atoms and thus e l iminat ing the p o s s i b i l i t y of a 
4X"hydrt>3<y groupo Application of Tori and Aono's ["15] 
r u l e s for deteinnining the chemical s h i f t s -^ f the C-18 
and C-19 methyl groups of e i t h e r a 6o(- or UK-hydroxy 
group wore added t... necjtigogonin aipported the pos i t ion 
of second hydroxy function in t h i s spirostano being 6;;^ -. 
b u t el iminate the p o s s i b i l i t y of llO(-hydroxy subs t i tuent 
( for 6<^-hydroxy, ca lcula ted C-18 <-^  Op74, C-19f)0i»83; 
observed C-18 at<50o75, C-19 at{:'io«8l: for llo(-hydroxy. 
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c c l c u l a t c d C-18C4 'OB78 , C«l9.AOft94 [15] ) r No v a l u a s wore 
quoted in t h e l i t e r a t u r e for t h e e f f e c t s c n the chemical 
s h i f t s of t h e C~18 ancl C-19 methyl g r ups of a 7/8-hyc"lroxy 
g r o u p . To d i f f e r e n t i a t e between 6o(.-and T^-hydr.^xy 
s u b s t i t u c n t r e q u i r e s the 1#IR spectrum b^ bo r eco rded in 
p y r i d i n e s o l u t i o n [17] n However, a s neochlorogenin h a s 
been i s o l a t e d p r e v i o u s l y from t h i s p l a n t [ 8 ] , t h e 
6 K-'hYdrox;^ gr^iup seems t h e most l i k e l y « T h i s view was 
s t r eng thened from the NMR da ta of chlor: genin v;hich 
c o n t a i n 3/^- and 6;)(-hydr )xy groups (^0^76, C-18 Mo^  ,j 0^83, 
C-19, MD, rVo.96, C-21 Me, ,^'On78, C-27 Mc, 0^3,37 0-6/3 H; 
J 3 « 5 1 , C-^x Hf §4t,Z3^ C-16 l^ t 
The f i n a l ccjnfirmation of t h e s t r u c t u r e of t h i s 
compound was done by s tudy ing i t s ^H NMR spGctrum in 
p y r i d i n c - d 5 which showed r e sonances a t :d 0©83 (3H, s, 
C-19 CH3) , On85 (3H, Sj C-18 CH3) , 1^04 (3H, d, J = 6.5 
Hz, C-27 CH3), 1«12 (3H, d, J = 6«5 Hz, C-21 CH3), 3^29 
CI", ^. '^26^26c<= ^^ "2 ^""^ '^26^2Sv'= 0 " 2 , C-26(fl I^, 
3«60 (IH, t d , J ^ ^ 7 ^ = J ^ ^ 5 ^ = 10 Hz and J^^^^ = 5 Hz, 
C-6yffH ) , 3n87 (IH, m, w 2^ = 28 Hz, C-3o( H) . 3^95 (IH. 
<^ ,^ ^26^2aC ^^ "^ "^""^  '^ 26>^2&^= 2 HZ, C-26q(:H) and 4^41 
(IH q J = 7f>5 Hz, C-16 H) p Tlio changes produced in the 
spectrum by i r r a d i a t i o n a t 4<»41 e l i m i n a t e d the p o s s i b i l i t y 
of a hydroxy group in t h e 7y^pos i t i on [I7]«i 
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ThG data obtained abovG strongly supported the 
s t ruc turo o£ t h i s ^ i r o s t a n o as (25S)*«5c(«'s:oirostan~3^, 
6<)(-diol which i s shown in tl:io s t ruc ture l^p The diacota to 
of t h i s compound can bo ropresontod by lb,> 
Slnco t h i s str i icturo v/as found to bo in ful l 
agrGeancnt wi-th tho s t ruc tu re of ncochlorogonin [18] l a 
was 'charactor izcd as noochlorogcninn A d i r e c t 
comparison with tho authentic sample could not bo (3onQ 
due to non*^vai labi l i ty of the authentic sanrplc,. To 
tho bes t of my knowledge t h i s i s the f i r s t repor t of 
noochlorogenin found in free forme 
Compound B9 
Compound 62^ mp 310-12 was analyzed for 
^27^44*^5 ^^ ' "^^ 448)1, I t gave pos i t ive t e s t for 
spiaSDStanc sapogenin and negative TNM t o s t for 
unsaturation^ The IR spectrum of t h i s compound showed 
bands a t 3360 and 3240 an"*-'- for OH and 975, 930, '900, 
••1 
8 ^ cm c h a r a c t e r i s t i c for spirostanc r ing [9 , 1O]B 
The pos i t ion of these bands indicated tlic presence of a 
subst i tuont iii F r ing [19] • 
Compound B2 on treatment with AC20«.pyridinc a t 
room tenperature formed a t r i a c e t a t e mp 173-75 
(M"^, m/z 574) f. Tho IR ^jectrum of t h i s t r i a c e t a t e was 
devoid of hydroxy absorption but showed tha absorption 
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bands a t 1730, 1240 for ace ta te and 966, 925, 90 2 and 
881 cm*" for ^ i r o s t a n e j^stemp Formation of a t r i a c e t a t e 
a t room temperature suggested t h a t a l l the tliree hydroxy 
groups present in t h i s compound were unhindered^ This 
el iminated the p o s s i b i l i t y of OH groups a t C-25, C~l7 
C-16, C«14, C-9, C-8 and C-5 pos i t ions as they were 
t e r t i a r y centresr 
The important ions observed in the mass spectrum 
of t h i s Compound (shown in Schomo-.2) were a t nv/z 448 
(M"*) 363, 345 (base peak) 327, 289. 271 and 253 which 
a l so showed t h a t i t was a saturated trihydroxy 
^irostanOfl The presence of a very strong ion a t 
m/z 363 (M -85) and the absence of the strong peaks a t 
m/z 139 and n/z 155 (observed for F-r ing unsiobstituted 
and hydroxy group subs t i tu ted a t C-25 in F-ring 
respec t ive ly [11]) proved the presence of a hydroxy 
grovqp a t C-25 in F-ring [18, 20, 21 ]„ The ion a t 
m/z 318 and 289 loca l i zed the remaining two hydroxy 
groi:^s in r i ngs A to Dr. 
The -^ H NMR (270 MHZ) spectrum of t h i s compound 
in pyridine-dg showed two s i n g l e t s atc>0«85 and 0^86 for 
C-19 and C-18 methyl groups rcspGctivol^/•p The two 
doublets observed ato'Oft71 (J = 6n5 Ha) and^^riulS 
(J = 6f,5 Hz) con safely be assigned to G-27 and C-21 
methyls* The s ignals for the two proton a t C-26 were 
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obsorvcd as mul t ip lo t contorGd atr- 3f47p Tho chemical 
sh i f t o£ thGSG protons c lear ly shov^od "25Rf oonfiguration 
i„Or 27-mcthyl was equator ia l [13^ 14]« Tho 25R configu-
r a t i on was further substant ia ted by the pos i t ion o£ C-27 
methirl signal at(3 0«7l [14, 22]^ The sliapo of tho 
m u l t i p l e t ccntorod a t^SuSl was cihr.racteristic of a 
c i t h e r 3«(,-or 2^«proton on a carbon cit-.m of 56(~steroid 
bearing e i t h e r a 3/9 -or 2< [^,»«hydr'xy group [ l6]p However, 
the chemical s h i f t vjas cons i s t en t with 3^-hydroxy 
function and s imilar to the WMi spoctrum of neochlorogonin 
( 1 ^ in pyridino-dgn 
The " t r i p l e t of doublctsf centered a t ^ 3fl54 
(J = 10 and 5 Ha) was c h a r a c t e r i s t i c of 4^- , 6^-^ "Mr, 
11^-^ and IS^-protons on the carbon atom of 5©(-steroids 
bear ing 4-X-, 6«^~, Tfi", HX- and 15^-hydroxy groups 
[16]fi Tho p o s s i b i l i t y of 4c(« and 7fl~hydrt)xy gro^ups can 
bo ollmlnatGd by the double i r r a d i a t i o n experiments, a s no 
change was observed attTSeSl 'by i r r ad i a t i on a t d 3^54 
(for C«4 hydroxy function)* Tho changes pr-^duced in 
the spectrum by i r r a d i a t i o n at<r4B55 eliminated the 
p o s s i b i l i t y of a 7^'«.hydroxy group [ 1 7 ] P The p o s s i b i l i t y 
of 15-hydroxy group could be ruled out by mass spectra l 
ovidencop The chemical d r i f t s of C-18 and C-l9 methyl 
groups were very similar to those of neochlorogenln (la) ^ 
This signal could be assigned to C^SjB -proton containing 
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C*«&5( - OH group which gavo the " t r i p l e t of c l 'ub lc t !^ 
( Jg^ j^= J g ^ 5^= 10 HZ Qiid J5^7A = 5 Hz) r A poor ly 
rosolvGd t r i p l e t af '^SftSO was obscrvocl f . r tlio hydrogen 
a t C"23 wi th w ^ = 7 Hz, which showed the aquat<:.-irial 
o r i o n t a t i o n of t l i i s p ro ton , oonsoqucntly tlio OH must bo 
a x i a l a t t h i s p o s i t i o n ^ A q u a r t e t a t ^ 4*55 (J = 7«5 Hz) 
was a s s igned t o t h e p ro ton a t C~l6a 
The •'•H Nl^ R (270 MHz) spectrum of compound B2 in 
CDCI2 showed resonances a t ^ ) : O B 7 6 C3H^ S, C - 1 8 C5ij)^ 
O B 8 1 ( 3 H , S, C - 1 9 Caij)^ 0 ,74 (3H, d, J = 6«5 Hzs, C-27 
CH3) , I . I O ( 3 H , d. J = 6^5 HZ, C - 2 1 CH3) , 3.31 (IH, t , 
^26/3 2 6 K " '^26(<25< = 1° "^ C"26< H ) . 3«42 (3H, rtf 
C-*26/3 H, C~3<< H and 0 6 ^ H ) , 3^52 (IH, t , w ^ = 10 Hz, 
C-23 oquati, f5 4 .50 (IH, q. J = 7 B 5 HZ, C-16 ft*. The 
p o s i t i o n of 0»18 and G-lS methyl groups i n CDCI3 f u r t h e r 
Efrtjvod t h e 3y6 , 6^^ -hydroxy group and e l i m i n a t e d t h e 
p o s s i b i l i t y of ll<-OH ( fo r 6!5(-hydroxy, c a l c u l a t e d C-18 
M C ^ 0 « 7 4 , C - 1 9 Me^O„83/ observed C-18£fOe76; C-19 
a O a S l ) ; for llo(^-hydroxy c a l c u l a t e d c-18 (So.yS; C-19 
^ 0 . 9 4 [15] ) f, The chemical dn i f t of C-16 H in CDCls a t 
(^4.50 and 4.55 in pyridlnc^-dg showodo^^-orientatlon o£ 
22-o3{ygcn in F~r ing [18]o 
Tho ^H Ni-iR (270 MHz) spectrum of t h e a c e t a t e 
of <x)mpound B2 in CDCl^ showed r e sonances ato-0fi90 
(3H, s, C-19 CH3) , 0;,76 (3H, s, C-18, GH )^ , 0«76 (3H, d. 
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J = 6.5 Hz, C-27 CHjT, 1.04 (3H, d, J = 6«5 Hz, C-21 CHg) , 
2 .03 (3H, s, OCOCH3) , 2.04 (3H, s, OCOCH3) , 2 ^ 9 (3H, s, 
OCOCH3) , 3.50 (2H, m, C-26 H2) , 4 .52 (iH, q, J = 7 .5 Hz, 
C-16 ri) , 4i»60 (2H, m, C-3c<,« and C~6^iH) and 4fl84 
(IH, t , W ^ 2 = 7 Hz, C-23 Gquatfl H ) « 
These s i g n a l s were obsorvod in pyr id i i io-d^ ( fo r 
a c c t a t o ) (270 MHz) a t ^ : 0 .79 (3H, s, C-19 CH3) , 0 .75 
(3H, s, C-18 GH3), 0.74 (3H, d, J = 6fi5 Hs, C-27 CH3) , 
1 .18 C3H, d, J = 6.5 Hz, C-21 CH )^ , 2^03 (3H, s, 
OOOCHg), 2 .06 (3H, s, OGOqjg) , 2 « l l (3H, s, OCCCHg) , 
3 .50 (2H, m, G-26 f^  , 4 .45 (IH, q, J = 7,^ 5 Hs C«16 H ) , 
4ft72 (2H, m, C-3o(and C-6/3H ) , 4 .90 (IH, t , w ^ = 7^5 Hz, 
C-23 cquatn H ) f> 
Those da ta gave t h e follovjing informat ion about 
compound B^s 
(a) I t was a s p i r o s t o n e 
(b) I t had 25R conf igura t ion« 
(c) The A/B r i n g j u n c t i o n was t r a n s t h e r e f o r e 
H a t C-5 had'X**Gonfigurationfl 
(d) I t con ta ined 3/^-, 6j(- and 23 - a x i a l 
hydroxy group sr 
(e) The 2lHTiethyl group had an o ( - o r i e n t a t i o n 
s ince no d o s h i e l d i n g of C~18 methyl was 
observed [ 2 2 , 23]D 
RO 
G7 
OR 
2 a R « H 
2b R = Ac 
G8 
Thus the s t ruc ture of compound B^ was deduced 
a s (2oS, 223^ 23R, 25R)- 5r)(^-sporostan- 3^^ ej( 23*.triol 
(2a^ ) and i t s ace ta te as 2bB I t appeared to be a new 
compounds I t was i n t e r e s t i n g to note tl:iat t h i s sapogendn 
has been i so la ted from t h i s p lan t in free form^ I t i s 
a unusual phenomenon as they are usually l inked with 
sugar SB 
After tlio completion of t h i s work screening of 
the r e c a i t l i t e r a t u r e revealed the i so la t ion of 
golaspigenin as a birhamnosido from Sr hispi(Aiin [24]« 
The data described above for 2a_ closely resembled with 
those of solaspigonino However, a d i r ec t comparison 
could not be made duo unava i l ab i l i t y of the authent ic 
spccimonii 
Hence in the present work i so la t ion of t h i s 
spirostanc in i t s free form c o n s t i t u t e s f i r s t repor t 
of the ocGurrcncG of t h i s compound in free form and i s 
the second i so la t ion in nature^ 
Compound B^ 
Compound 83^ itp 238-42° analyzed for C27H44OC 
J , (M , m/z 448) and gave pos i t i ve t e s t for spirostane 
sapogenin and negative TNM t e s t for unsaturationK 
The IR absorption bands v;cre observed a t 3435 and 
3305 cm"^  (OH), 980, 930, 900 and 865 cm**^  (spirostane 
G9 
r ing system [ lo] ) ,1 The pos i t ion of these j5Dur bands 
suggested subs t i tu t ion in Paring [19]« I t formed a 
t r i a c e t a t e np 197° (M , rr/z 574^ a t room temperature 
when t r ea ted with Ac_0 and pyridinGp The IR spectrum of 
the t r i a c e t a t e lacked absorptions due to OH group, 
ins tead i t showed bands a t 1730, 1240 (acetate) and 
970, 952^ 904 and 862 cm"'^  ( cha rac t e r i s t i c for 
spirostane system [10]) o Complote ace ty la t ion a t 
room temperature suggested tha t a l l the th ree hydroxy 
group present in compound B3 were unhindered which 
el iminated the p o s s i b i l i t y of hydroxy group a t C-25, 
C-17, C-16, CU.14, C~9, C-e and C-5 pos i t i ons as these 
wore t e r t i a r y centreso 
The mass spectrum of compound B^ was very 
s imi lar to compound B2 (^^ r The imporfcint peaks in 
i t s mass spectrum (SGhcmc~2J observed a t iVz 448 (M } 
3 63 (base peak) 345, 327, 289 and 253 showed tha t i t was 
a saturated trihydroxy spirostanop The presence of 
base peak a t m/z 363 (M'^-SST and absence of the strong 
Ions a t nv^ z 139 and 155 proved the presence of a hydroxy 
group a t C-23 in P-ring [18, 20, 21 ]« The ions a t 
m/z 318 and 289 loca l ized the remaining two hydroxy 
groups in r i ngs A to Dp 
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Tho H NMR (270 Mres) apGctrum of t h i s compound 
In p y r l d l n o - ^ diaplayed a s ing lo t at<:^0«82 for 0 1 9 
metliyl groiip and a s inglo t for C-18 mothyl group atf^o»84fl 
Two doublets observed at(5l«46 (J » 6«5 Hz) andd)li»51 
(J • 6p5 Ha^  "w<aco assigned to C»21 and c-27 mothyl 
g r o i p s rospGCtivcly^ A doublet for C«26^ H was obsorvod 
at(5*3*47 (^26/3 26c< ** ^1 ^ *^^ '^26/J 255^* ^ ^ ' ^^^ ^ 
doublet of doublets for C-26a<, H was observed a t ^ 4 , l O 
^•^26/5 26>(*'>^ ^ "^^ ^26K IS^T ^ "^^ " ^ ° chemical 
s h i f t of these s ignals c lear ly showed 25S configioration 
i»o« axia l 0 2 7 CH3 ^13, 14] whicih was fur ther 
subs tant ia ted by tho pos i t ion of c-27 methyl group a t 
<yi»51 [22]fl The diape of tho mu l t i p l c t (w ^ = 22 Ite) 
GOnterod a to3»81 was c h a r a c t e r i s t i c of a e i t h e r 3o< or 
2p •-proton on a carbon atom of So{ - s t e r o i d bearing 
e i t h e r a 3/3-or 2<*»hydroxy group [16]i. However, t h i s 
chemical ^ i f t was indica t ive of 3r-hydro3cy function 
and was s imi lar t o la_ as well as 2a» The " t r i p l e t of 
d o u b l e t ^ centered a t 3|»56 was c h a r a c t e r i s t i c of 
4 ^ -^ 6/3 -^ TK ••, l l i^ - "^<^ 15/5 "Tprotons on the carbon 
atom of 5c<-steroid bearing c i t h e r Ao(^ - , 6sK-, 7/^ - , 11«^-, 
and 15/S "hydroxy fvxiction. Tho p o s s i b i l i t y of 4ac. « 
and 7y8 •• hydroxy group was el iminated by the doiible 
i r r a d i a t i o n experimcait a s no chcnge was observed a t 
^3t t81 by i r r a d i a t i o n a t o 3 , 5 6 (for 45<#4iydroxy group) 
and tho changes produced in the spectrum by I r r ad i a t i on 
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at(5'4B55 ( fo r 7^-hy^iroxy func t ion f l ? ] ) „ The - ) o s s i b i l i t y 
of l l x - and I5c< -hydr.ixy gr;iup v;as r u l e d > u t on tho b c s i s 
of tho x^osition of C-18 and C«19 methyl groups a s we l l 
a s through b i o g e n e t i c GO'-rclati:.)n witti tlio o t h e r two 
spi i?3stance ( l a and _2a) and MS evidence,, Tho chemical 
d i i f t (jf C-18 and C-19 methyl group v7crc n e a r l y s i m i l a r 
t o ^ and 2a_B On t h e b a s i s of above ev idences t h i s 
t r i p l e t of d o u b l e t s a t o S e S e (^50 n. = Jg.3 gy = l o Hz and 
J „ _ P j = 5 H25) was a s s igned to C - 6 / 5 H c o n t a i n i n g a C-6 
Ci( -hydroxy groups The s i g n a l r.;f C-.23 e q u a t o r i a l p ro ton 
c o n t a i n i n g an a x i a l OH group a t C~23 was f'l^und a t .53o94 
a s a poor ly r e s o l v e d ' t r i p l e t ' (w ^ = 7 Hz) <> A q u a r t e t 
at(^'4ft55 (J = 7i»5 Hz) was observed for C-16 p r o t o n ( F i g p 2), 
The H NMR (270 MHa)" spectrum of compound B- in 
CDGI3 showed resonances at.CtOn77 (3H, s, C-18 CH )^ , 
0 . 81 (3H, s, C-19 CH3), l e l l (3H, d, J = 6r5 Hz, C-21 
CHgV, In20 (3H, d, J = 6.5 Hz, C-27 CK^ ^ 3^31 (IH, d, 
'^26/.26X = ^^ H^ --^"^ ^266' 25<= 0 "^ . ^ - 2 6 ^ '^ ^ .52 
(IH, t , W % = 1 0 Hz, C-23 equate f^  , 3n94 (IH, dd, 
J26/? 26o<= ^^ "^ ^^'^ ' ' '26«(25or ^ -'^ '^ ^-^eoiH > and 
4o41 (IH, q, J = 7n5 Hz, C-16 H) « The s i g n a l s of 
C - 3 ' \ and C-6f'H were hidden under tho s i g n a l at(;^. 3 B 3 1 « 
The chemical s h i f t f^ C-19 and C-18 motl-iyls were f->und 
^ f u l l agreement with the c a l c u l a t e d va lue f o r 6c^-hydxo-
xy s p i r e s t a n o , Tho chemical s h i f t of C-16 H in GDCI3 a t 
4p4l and in p y r i d i n e a t 4n55 showed 22X 0 - s t e r eochemis t ry 
[ 1 8 l e 
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Tho s tructure of t h i s compound was further 
e s tab l i f i i ed by studying the (270 MHz) H r>lMR spectrum of 
t h e ace ta te of conrpound B^ In CDCI3 and pyridlne-d_« 
The NM( apecit3nim of acetate in CDCI3 showed resonances 
at(J'.0»74 (3H, s. C-18, CHj) ^ 0«90 (3H, s, 0 1 9 CH^), 
1»05 (3H, d, J = 6#5 H2, C-21 CH3), 1«19 (3H d. J « 6*5 
Hz, C-27 CHg) , 2»03 (6H. s, 2 OCOCH3) , 2,^9 (3H s, 
OCOCH3), 3 ,37 (IH, cl, J26^26o<. = ^1 '^ 2 an<i'3'2$A 25i3( * ^ "*• 
G-.26/3H), 4«05 (IH, dd, J26P26>; = ^1 "^ ^<^ "^ 26<< 25<-
2 HZ, C-26'XH ) , 4»53 (IH^ q, J = 7«5 Hz, C-16 H ) , 4*62 
(2H, m, C-3X and C«6^-H ) , 4 ,81 (iH, t , w S^ 7 Hz, C-23 
equate H ) II 
The f ea tures o f ^H NMR spectrum o f the a c e t a t e 
compound Bj in pyridine^Sig were a s fo l l ows Si 0»77 (3H s, 
G-48 CHj) 0»79 C3H, s , <>19 CH3), 1*20 (3H, d. J « 6,5 
Ha, C-21 a ^ ) , 1«»25 (3H d, J = 6,5 Hz, C-27 CH3) , 2^2 
(3H, s , OOOCI^), 2 ^ 5 (3H, s , OCOGI^), 2,lO (3H, s, 
OCXXaja) 3*37 ( 1 H , a. J ^ ^ ^ 26O( " ^^ "^ ^ ^ -^26^ 25>C=<^  "2 . 
C-26^H ) , 3 .98 (IH, ad, J26^ 26< " ^^ ^^ and J253^ 25oC 
2 Hz, C-26o(H ) , 4»47 (IH, q. J = 7,5 Hz, C-16 H ) , 
4 , 7 2 C2H, m, e-3o^and C - 6 / S H ) 4 ,94 (IH, t, v h «= 6 Hz 
C-'23 equat , H ) , 
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Following Informations were obtained from 
the sSooVe^ da t a : 
(a) I t was a spirostanea 
(b^ The cxDnflguration a t c-25 was 25S* 
(cj The configuration a t C** was 5c< • 
(d) I t contained 3/g , 6o( and 23- «cl!»l 
hydroxy groupSB 
(o) The 21-methyl group had anc< •o r i en ta t ion 
since no dosheilding of 18«methyl group was 
observed. 
(f) I t had 22o(«o o r ien ta t ion^ 
On the b a s i s of the above chomical and spectiral 
s t ud i e s the s t ruc tu re of compound Bo was oste±)lished 
a s (2as, 22S, 23R, 25S) -5o(-spi ros tan^ 3p ^ 60( ^  23 -
t r i o l (3a.) and i t s ace ta te a s 3b« 3£ appeared to be a 
now na tura l ly occurring spirostane and was obtained a s 
free sapogonin v*iic3ri i s usually r a re in plantsi» 
After the completion of t h i s worX l i t e r a t u r e 
survey rovoalcd the i so l a t ion of a crsmpound, neoslaapigo-
nln from St* hiqpidum [24]« The data obtained above for 
3 Q arc in c lose agreement with those of neosalaj^lgenln* 
However, a d i r e c t comparison could not been done duo to 
u n a v a i l a b i l i t y of the authent ic specimen. This ODnstitu-
tc# fipcond r epo r t jf t h i s ocjnpound from any na tura l s^uroo 
and i s the f i r s t repoirt of the occurrence of t h i s c o i ^ u n d 
a s f ree 0opogenin* 
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3ji R = II 
3b R = A c 
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Ccanpouncl B^ 
I t was obtained as colourloss amorphous powdor 
and gave pos i t ive Fcigl t o s t and nocjativG an i l ine 
hydrogon phtha la te t e s t suggesting i t to be a 
glycoside,, Further more i t gave frcetning in aqueous 
solution^ c h a r a c t e r i s t i c for saponinsp I t gave brovm 
colour turning into green with LB reagent v/hich showed 
tlie p o s s i b i l i t y of I t s being a spirostane^ I t d id 
n o t give pos i t i ve Ehrl ich t e s t for furostanol saponins» 
The IR spectrum of t h i s compound shovjod c h a r a c t e r i s t i c 
absorpt ions of spirostano glycoside a t 982, 918^ 892 
and 850 cm ^ with 918 band stronger than 892 cm 
ind ica t ing a 253 configuration of methyl group [9 l o ] 
along with o ther peaks a t 3500-3300 cm" (broad) for 
-1 hydroxy groups and a t 1150-1000 cm for e ther linkagGs^ 
These data showed tha t the sugar was no t at tached in 
t he F r ing and the F r ing was closcde 
This compound was found to be a mixture of two 
saponins which gave almost superimposable spot on TLC 
and several at tempts to separate thean was unsuccessful^ 
Hydrolysis of t h i s glycoside mixture with K i l i an i 
mixture (^.C0H-HCl-H20, 1^5: 3ft5:5l^  and paper chromato-
graphy of the sugar fraction shewed the presence of 
L-rhamnosOp The compound B on treatment with AOrtO-pyri-
dine a t room temperature formed on ace ta te which did not 
80 
show hydroxy abaorption in I t s IR spoctrum bu t showed 
-1 
absorpt ions a t I740 and 1235-1245 cm (aco ta to ) . 
I t wag a birhawnosidc as evident from tho mass 
fipoctrum of i t s pcracotylatod product which gavo an Ion 
a t n /a 503 jEor peracotyla tod birhamnoso rroioty tind 
m/z 273 for peracotyla tod rhaimoso moioty [^18, 25]» 
The otiher c h a r a c t o r i s t i c poaks a t m/z 184, 171, 153 and ? 
I l l woro also found for acotyla tod rhemnose [25]^ Tho 
poaks of gpirostano ^ s t o m were observed a t n/z 139 end 
115» This mass fragmentation pa t te rn was found to be 
very s imilar to h i ^ l n i n A, B and C [25] wheare t±ie 
^t * * ^ 3) l inkage of two rhamnosc was founds On t h i s 
b a s i s there seoms to bo ( i «.-^ 3 ) l inkage in tho 
two saponins of B^» The acid hydrolys is of t h i s saponin 
miacturo afforded several products when examined on 
TWJd The var ious 1^0ts could be of dehydrated a s v o l l 
a s rearranged products [18] 1. This complex mixture 
could not be rosolvcd» 
The -^ H NMl ^oct rum (270 MHz) of compound Bg in 
p y r i d i n e * ^ revealed the presence of noochlorogenin (la) 
and compound B3 ( 3 ^ » I t showed a s i ng l e t a t cT 0»81 
for C«»19 metlyl of l^ and 3a and o ther s i n g l e t a t S 
0|i65 for C»46 metliyl of J ^ and 3ai» A p a i r of doublet 
at<^la05 (J « 6.5 His) and 1#11 (J « 6.5 Hz) for C-27 
and C*'21 roetlyl of Ja_ saponin respec t ive ly and o the r 
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p a i r of doublets at<Jl«47 and J»52 (J = 6*5 Hz each) 
fo r C'-2X and C-27 mothyl of 3a^  saponin respect ive ly p 
The chemical d r i f t s of these methyl groups wore in 
f u l l agreement with oompounds 1^ and 3a^ Two doublets 
a t S 1,58 (J = <^  »i) and atf5'l«73 (J = 6 Hz)^  were 
observed for the CH^ groups of two rhaimose* A doublet 
(J « 11 H^ was obtained for C-26 /-'^ H atcJ 3,29 and a 
doublet of doublet (J » 11 and 2 Hz) a t cSeSS for 
2GQ<He This ^owed the 25S configuration of C-27 methyl 
fo r both of thorn. The signal of C-6^H containing B 
'\^«.hydroxy group was observed as a imil t iple t ate? 3*62 
and the signal of C-23 equate H was found to be merged 
with the signal of 26c<Hj, The signal of C-3o(H conta in-
ing a C-3^0H groi^ was not found a t the usual p o s i t i o n . 
This indicated t h a t the sugars may be at tached a t C-3 
p c s i t l o n r The signal of C-16 H was observed atcj^4«42» 
A p a i r of doublets observed a t o 4^5 (J = 8 Hz) and 
4,67 (J « 7a5 Hz) oould be assigned to the ax ia l anomeric 
pro tons of the two rhamnose moiety. This suggested^ 
^ - l inkages of the two rhamnose uni t s* ^ c lose Rf of 
the two saponins on TLC indicated the p o s s i b i l i t y of 
bo th of them to be birhamnosidc. 
On the b a s i s of the above s tud ies on birhamnosltto 
mixture^ the following t e n t a t i v e stxtictures could bo 
assigned to the two saponins (1) 3 / 6 - 0 -^^-li-rhanmo-
pyrano^yl (1 •—r> 3)-^L-rhamnopyramosyl (25S)-5o(-Gpi" 
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Rlau-RlTm.—O 
4 a R = R = H 
4b R = C.'.c, P. = H 
5a R =: H R ' = OH 
5b R = Ac . R" = OAc 
HO -U^ 
(Oa) 
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rostan*6 (*»ol(4a) (2) 3^-0-.^«L-rharmopyrarK)syl (1 , y •^)-
^-L-rhanuiopyranosyl (22S, 23R, 25S)-.9V-^lrostan«6o(, 
23-diol ( 5 a ) . 
The saponins 4« and 5a appears to be new 
n a t u r a l l y ocxwrring saponins and designated as torvonln«A 
(4a) and torvonin-B (5a) respect ively^ However, the two 
could not be separated in sp i te of be s t e f fe r t s» 
Cornpound B^ (jmtosteroln^ND.<flucopyranoslde} 
Compound B^ mp 280-^*^, was analysed for C35HQr50 
and gave a pos i t i ve t e s t of s t e r o i d a l glycoside and TNM 
t e s t for unsaturationfl The acid hydrolysis of t h i s 
compound afforded s i t o s t e r o l and D-glucosSe 
The H NMR spectrum of ccmpound B^ displayed a 
doublet at<3^4«7, J = 7 HZ whidh could be assigned to 
a x i a l anomerlc proton of glucose„ Prom t h i s information 
i t was infer red t h a t glucose was p resen t in form of 
- l inkage with s i t o s t e r o l * 
Acotylat ion of compound B^ furnished a t e t r a -
ace t a t e which showed M ion a t it/z 744 with two prominent 
peaks for fragments a t it/z 413 and 331 oorrei^onding to 
s i t o s t e r o l and tetraeuaetyl glucosep The o ther fragments 
of s i t o s t e r o l and ace ty la ted glucose were a lso observed. 
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On the b a s i s of above ovldenco the s t ruc tu re of 
th i s compound was es tab l i shed as s i t o s t e r o l «.^'-0-gluco-
pyranosido (6a^« This was fur ther confirmed by a 
direct conparison with an authent ic sanple (co-^LC. 
miap and co-^R ) • 
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P A R T «» I I 
• » ' » " • ' « » II 
jBtructujre ElucidatjLon o£ the Compounds 
obtained from Hexane Extxact 
asi l ica gel caolumn chromatography of the hexane 
e x t r a c t o£ the p l an t afforded seven carystalllne conpounda-
* 1 . ^2» ^ 3 . % . ^ 5 . ^6 ^"^ ^ V 
Conpound A. 
sO Compound A-, mp 58",obtained Jn t r ace quan t i t i e s , 
shov«ed IR absorption bands a t 2940, 2910, 2840. 1460, 
«i -1 
755, 725 and 715 cm ^ (long chain) , 1372, 1358. 1140 cm 
for iaopropyl group [26]» The MS of the compound 
displayed a M ion a t n /z 464 corresponding to C23H^(» 
The formation of an ion a t n /z 449 (M -Me) indicated 
the compound to be of branched chain in nature and 
the branching was of methyl groups A c lose examination 
of the MS of the compound showed t h a t the i n t ens i t y 
of CjjH2_4.- peaks a f t e r a maximum a t n = 6, s tead i ly 
decl ined up to n » 27, followed by a strong peak a t 
n « 28 (it/z 393) • PrOTi the in tense ion a t n = 28 
(M^-Tiy, i t follows t h a t one CtU grovp i s a t tached 
a t 0-4 ["27]» The s ign i f i can t ions a t it/z 421 and 43 
indica ted the presence of the CH3 of isopropyl group 
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a t C»<L wh i l e t h o t h i r d CH^ oould bo p lacod a t C-3 bocauso 
o£ thG i n t e n s e ion a t m/z 7 1 . Those fragment i o n s a r e 
d e p i c t e d on t h e s t r u c t u r e (1^ ) „ i n the ^H NMR spectrum of 
A^^ one of t h e t e r m i i a l CH^ groi:qp appeared a s t r i p l e t 
at<^0»84 (J = 4 Hz) arid the two CHj of i sop ropy l gro^p 
a s doub le t a t j ' o . e o (J = 5 Hz) n The two CtL groups a t 
C*^ and C-4 a l s o appeared a s doub le t Gt(^o«78 (J = 4 HB) ^ 
These d a t a confirmed t o t h e s t r u c t u r e 2 , 3 ^ 4 - t r i m e t h y l « 
t r i a c o n t t i n o (1) for compound Aj » 
^ i s a new branched chain hydrocarbone The 
s t r u c t u r e of t h i s compound h a s been e l u c i d a t e d e n t i r e l y 
on t h e b a s i s o f s p e c t r a l s t u d i e s ^ Chemical deg rada t i ons 
o f 1 could n o t be c a r r i e d o u t due to p a u c i t y o f t h e 
m a t e r i a l * 
n/z 99< 
RV/z 43 
C I ^ ! CHL 
"f"^ 
CHj—CH-^CH--CH-f(CH2)25- CH3 
•--> m/z 365 
m/z 393 
i t /z 421 
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Conpound A^ 
o Compound A^, mp 70 had IR absorption bands 
a t 2910, 2840, 1460, 1380, 725, 715 (long chajji) ^  
1730 and 1260 can**^  (os ter g roupj . The Ms of t h i s 
oonpound indicatod a M ion a t iV'z 844 suggesting the 
molecular formula a s ^8^16^2** '^^ ^^ ^^^^ spectrum of 
the conpound afforded two t r i p l e t s ( J - 6 Hz) at<^3ii90 
and 2*14 for methylene protons of -CH^'-O-CO-and -COCFU" 
rospQCtivoly* Alkaline hydrolys is of t h i s e s t e r gave 
an acid mp 94°, M"*" 452, 03QHgQ02, i den t i f i ed as t r i -
acontsmoic acid by comparison with l i t e r a t u r e data [28] 
and an alcohol , mp 82*^  i den t i f i ed as octaoosanol [29]« 
Compound A2, thcrofc>re^ has been iden t i f i ed a s octaco-
ganyl triacont<moato (2) „ This i s a new long chain L i 
es tor* 
CHj-(CH2) 25-CH2-0-C-CH2-(CH2)27-CH3 
Conppund A^ 
Compound A3 np 78 , obtained in t r a c e s , showed 
IR absorption bands a t I708 (CO) 2907, 2840, 1460, 1370 
725 and 720 cm" (long chain) and gave a pos i t i ve DNPH 
tcstf» The M a t n /z 520 in the ^B of t h i s ccirapound 
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Gstablished the molecular formula as CogPUo^* '^^'^ 
loca t ion of CO group a t C»^ was obtainGd from the 
c(-f iss ion Ions a t n /z 57, 463, 85, 425 and ^ - f i s s i o n 
ions , Involving Mciiafforty rearrangemoit, a t m/z 478 
and 100 [30]n The Ion a t m/z 58 was obtained by 
double rearrangement and i s c h a r a c t e r i s t i c for a 
ketc^ne having ir'-H in both alkyl fragments* The obsonco 
of M"*'-15 ion in the MS was ind ica t ive of the s t r a i g h t 
chain nature of t h i s ketone [31]<, The H NMR spectrum 
of t h i s compound displayed a t r i p l e t at<^2i,28 (J = 6 Hz) 
for 4 protons of the two methylene grDL5)s adjacent to 
00 function*. The dbove data strongly suggested the 
s t ruc tu re of the compovnd A^ to be hexatriacontan-S-one 
(3)« I t i s a now long chain ketoncn 
j -^  n /z 463 
m/z 85 i !— 
CHj-<CH2T#-CH2-
m/z 
W 
478 
0 
CHj-CCH^jjg- CHj 
rr/z 
loo 
V z 57 f- • ^ m/z 435 
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Compound A. 
»o 
. Compound A^, mp 83 snov^d IR nbsorption bands 
a t 3280 (OH) , 2900, 2830, 1460, 1380, 1060, 725 and 
7I5 can (long Ghc.in)« The mass spectrum of t h i s 
+ + 
compound did not show M ion a t m/z 438 but gavo M -H2O 
poak a t 420 which was generally found in sa turated long 
chain olcc^hols a^ntaining a hydrc^xy group a t the 
terminal pos i t ion C32]fl The other ions were found a t 
the i n t e r v a l of 14 mass u n i t s vjhich a f t e r a maadLma a t 
nV^ z 57 (basG peaky continuously decreased in in tens i ty« 
H NMR spoctrum of compound A gave a broad s l r ^ l c t 
for th ree protons at<3 0o85 which was assigned to C-30 
methyl group* The s ing le t a t ^ l n i O for 56 protons was 
assigned to the methylene groups of the dhainn A t r i p l e t 
(J ss 6 Ite) for two protons was observed at:^3|,55 for 
t he "^HU- group adjaccait to the hydroxy 1 groups 
Con^und A^ on treatment with AG20-pyridine 
a t room temperature was oonverted in to m^ ace ta te 
mp 72° which showed IR absorption a t 1735 and 1235 cm" 
-1 ( fo r acetate) and 2904, 2820, 1460, 1380, 1235 and 720 cm 
(long chain) « The above data strongly suggested the 
i d e n t i t y of t h i s compound a s t r i accn tano l (4) which was 
f ina l ly confirmed by comparison with l i t e r a t u r e data [33]« 
CH3- (CHj) 2 8 " ^ ^ ° ^ 
4 
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Conrooimcl Ac 
,o Compound Ac, mp 83 haci IR a b s o r p t i o n bands a t 
1700 (00) , 2900, 2830, 1460, 1380, 725 and 715 cm"''" 
( l o n g chain) r Troatmont of t h i s cDrapound wi th 
2,4-<l±nitro-phGnylhydra2ino p rov ided 2 , 4 - d i n i t o p h o n y l -
o + 
hydrozono,- mp 115-17 r Tho M a t nv/z 470 in the mags 
^Gct rum of t h i s compound o s t a b l i s h o d t h o mcjlocular 
formula a s ^•xs^es'^' '^^^ base peak in t h e hQ a t n\/2 57 
ancl t h e o t h e r peaks a t rr/z 449 and 29 were due to 
o ( - f i s s i o n of t h e CO group which was l o c a t e d a t C«3B Tho 
i on a t va/z 72 was due t o / ^ - f i s s i o n of the CO group 
Which was accompanied by McLafferty rear rangement wi th 
t h e t r a n s f e r oJE a ^ - H [34]« The absence of M -15 ion 
i n t h e MS was I n d i c a t i v e of t h e s t r a i g h t chain n a t u r e 
of t h i s ke tone and the p r e sence of a M +1 peak was 
c h a r a c t e r i s t i c o f an ungyirenotrical ke tone [3l]i> 
A d d i t i o n a l evidence for the CD a t C-3 was o b t a i n e d 
by t h e absence of a double rear rangement ion a t m/z 58^ 
Tho H NMR spectrum of t h i s compound d i s p l a y e d a 
t r i p l e t a t ^ 2 « 2 2 (J =% ,6 Hz) f o r t h e four p r o t o n s of 
t h e two methylene groi^ss a d j a c e n t to CO funct ionn 
T h i s compound on r e d u c t i o n with NasH^ gave a 
now a l c o h o l , mp 92 i d e n t i f i e d a s ( 3 - h y d r o x y t r i t r i a -
contane)«, The above s p e c t r a l da t a and chcanical 
r e a c t i o n s s t r o n g l y sugges ted t h e s t r u c t u r e o£ Compound Ac 
91 
a s tx i t r i acx in tan- .3 -ono(^ ' ^ v;hich was confirmed by 
comparing i t w i t h the QU then t i c somplo (mp^ mmp^  Ms NMR) 
[ 3 5 ] . 
T h i s r e p o r t c o n s t i t u t e s second i s o l a t i o n of t h i s 
compound in na ture» P rev ious ly t h i s compound was 
i s o l a t e d from Hypscyamus njut icus [35 ] in t r a c e 
g u a n t i t i e s e In the p r e s e n t s t u d i e s l a r g e r q u a n t i t i e s 
of t h i s compound were o b t a i n e d which made i t p o s s i b l e 
t o ca r ry o u t some a d d i t i o n a l chemical recictions# I t i s 
i n t e r e s t i n g to n o t e t h a t t h i s compound h c s been i s o l a t e d 
b o t h the t i m e s from family Solanaceao^ 
—> iVz 449 
m/z72 i-n 
r- CH^ CHj-
n / z 29 
m/z 57 
0 
i 
--=V!'=V28' =^"3 
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Compound A^ 
-O Compound A^, mp 95 showed IR a b s o r p t i o n bands 
- 1 
cit 35OO»3O0G, 1700 and 92o ctn fo r «000H group and 
-1 2900, 2830, 1452, 1372, 720 and 7I0 cm f o r s t r a i g h t 
cha in na tu rep i t s molocular fr^rmula as C^^H g02 vrag 
e s t a b l i s h e d by the M ion in the mass jpcctrum a t 
m/z 508„ The ion a t m/z 45 i n d i c a t e d the p r e s e n c e of 
a COOH group in t h e moloculc whi lo the ion a t itv/z 60 
was formed by(f^-f iss ion wi th t r a n s f e r of a Pf-H atom 
(McLaf fo r ty rcaxxangcmcnt) n Those da ta i n d i c a t e d the 
p resence of a t e rmina l -CXKDH group in t h i s compound. 
The o t h e r f ragments o b t a i n e d were c o n s i s t e n t w i th long 
cha in ac ids* T h i s compound had been i d e n t i f i e d a s 
t e t r a t r i a c o n t a n o i c a c i d (igi by conpar ison w i th 
l i t e r a t u r e d a t a [^36]i» 
CH3« (CH > -CH '^-COOH 
6 
93 
no 
8 
HO 
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Compouncl I^^ 
This o.:inpouncl was obtainGd from bcnzGno oluato 
and was c r y s t a l l i s o d from MooH as colourloss nocdlcs. 
mp 140 r I t gave a pos i t ivo t o s t for s t c m i d s with 
LB rcagont and yollov? oolcaation with TNM for 
unsaturatiorifl I t gave a s ingle i^pot on TLC but was 
found to bo a mixture of thiXic s t e r o l s when Gxanincd 
on GLCp The mass :^ectrum of t h i s substance a lso had 
peaks a t ny'z 414, 412 and 40O corresponding to the 
molecular weights of s i t o s t e r o l (7_), stigma s t e r o l (8) 
and campesterol (9_)» This mixture was resolved in to 
s i t o s t e r o l , st igmastorol and campestorul by <3LC and 
conparcd with the a u t h a i t i c sample to e s t ab l i sh t h e i r 
identi ty! . 
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Mps were detenu in ad in open cap M l a r i o s and 
a r e uncorrec tedp The IR s p e c t r a were r eco rded on Perk in 
Elmer 399 B I n f r a r e d Spec t rometer a s I 3 r disCf. The 
1 
H NMl ffpectra were recorded on Perk in Elmer R-32 
(90 MHz) and Bruker 270 MHz spec t romete r i n s o l v e n t 
s p e c i f i e d , us ing TMS as an i n t e r n a l r e fe rence^ Al l 
chemical s h i f t v a l u e s a re r e p o r t e d in^P (ppm) « Mass 
s p e c t r a vjerc determined on JSOL JMS-D 300 mass s p e c t r o -
meter wi th JMA-.2000 da ta p r o c e s s i n g u n i t ^ O p t i c a l 
r o t a t i o n v a l u e s were taken on OASCO" JDIP-181 P o l a r i m e t e r 
and GLC on Pcrkin-Blmer 3920«.B Gas Chroma tograph„ The 
TliC was perfoimed on s i l i c a g e l G (BDH) and s p o t s wero 
v i s u a l i z e d with 12 vapours o r by g r a y i n g Liobermann-
Buchard reagen t^ S i l i c a ge l (60-120 mesh, BDH) was used 
f o r column chromatographyp P l a t e s of (0^75 mm) t h i c k n e s s 
were used fo r p r e p a r a t i v e t h i n l a y e r chromatography 
(TLC) o A l l Rf v a l u e s were r e f e r r e d bo TLC s i l i c a gel G 
(On25 ma) t^ Vlhatmonn NOf, 1 paper was used fo r pape r 
chromatography (PC) of sugars and spo t s were v i s u a l i z e d 
by spraying a n i l i n e hydrogen p h t h a l a t e ^ 
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SCHiSMATIG RSPRESiBNTATION OF SKTlRACriOW OF THS LS^VSS 
OF SOIAMJM TORVUM 
A i r d r i o d pov^dored l o a v e s o f 
Solanum to rvum (5»5 kg*) 
Ex t r r . c tGd G' n - h a x a n o 
(5 X 10 1) a t room t c n p o 
n - h c x o n o o x t r c c t 
( 6 2 . 9 g, 1.15%) 
( i n v e s t i g a t e d i n 
t h e p r e s e n t s tudy) 
More 
I e x t r a c t e d o 
I m e t h a n o l (5 X l o l ) 
1 a t room t o n p 
Methano l e x t r a c t Marc 
r 
CHCl- e x t r a c t (122 g, 
2.22JC) (studied in 
the present i n v e s t i -
gation) 
d i l u t ed o water 
and ext rac ted "Q 
CICI3 ( 6 X 1 1 ) 
Aqueous l aye r 
1 
Extracted c n-buta. 
nol (5 X 250 ml) 
"I 
n-Butanol ex t r ac t 
(3 g, 0«0559^) Aqueous layer (discarded) 
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Extract ion of Leaves - The loaves of St to^yuin cx)llectcd 
from Dehradun (U«PB) were a i r dricd^ powdered (5«5 kg) 
and ext rac ted a t room temperature in a pe rco la to r f i r s t 
with n«hexane (5 X 10 1 ) » The hexane ex t r ac t was 
concentrated and a viscous concentrated e x t r a c t (62.9 g, 
1 .IS^y* obtained^ The marc l o f t over a f t e r hoxane 
ex t rac t ion was dr ied and ext rac ted with methanol 
(5 X lO 1 ) in a percola tor and the concentrated 
methanol e x t r a c t was again defat ted with n-hexanc and 
the l a t t e r mixed with the stock hexane e x t r a c t , ? 
The concentrated methanol ex t r ac t (500 ml) was 
d i l u t ed with water (1 1) and ext rac ted with CHClo 
( 6 X 1 1 ) r> The (Chloroform e x t r a c t was concentrated 
to dryness under vacuum (122 g 2^22%) r, The aqueous 
e x t r a c t was then pa r t i t i oned v;ith n-butanol (5 >< 250 ml) 
and the butanol ex t rac t was a/nccntrated to dryness 
under red*, pressure (3 g, Oii055%) a 
In the present work hexojie (A) and chloroform 
e x t r a c t (3) have been InvestigatodB 
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I s o l a t d o n of v a r i o u s caprnpounds from t h e Hexane E x t r a c t [A,! 
A p a r t of A (60 g) was chroma to graphed over s i l i c a 
g e l (lii5 kg^ 60-120 mesh) column and e l u t e d with t h e 
s o l v e n t s of i n c r e a s i n g p o l a r i t y . The r e s u l t s a re shov/n i n 
t h e table«3fl 
Table»«3: Chromatography of n«Ji03canQ E x t r a c t (6p_ ^^ } 
-T 1 r ir—•—1— 
S«.Noi( of X B luen t X E l u t i o n IWeight I Ccmp- X 
F r a c t i o n X I volume (1) 1(g) I ound XRfft 
X I 1 r on TLC I 
1«^ 
5-29 
30-48 
49-68 
69-82 
83-107 
108-113 
114-150 
151-173 
174-210 
211-220 
221-228 
bexane 
m 
hexane-
CgH^(3 : l ) 
• 
N 
n 
h o x a n o -
C ^ H ^ ( l : l ) 
n 
« 
ff 
•1 
<^6"6 
1 
6e25 
4 . 7 5 
5 . 0 0 
3 . 5 
6 .25 
l f l5 
l l n 7 5 
5 . 7 5 
9«0 
2 . 7 5 
2eOO 
0.005 
0.035 
0.02 
0p350 
0.50 
Oil 
*2 
Oi l 
^3 
Oi l 
Oil 
^4 
Oi l 
^^ 5 
Oi l 
Oil 
0 . 99* 
0.86 + 
0.43 + 
0,76++ 
0,19++ 
contd, f «•» 
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Tablo-3 GontdnK, 
S,.No> of t 
F r a c t i o n I 
iSlucnt 
T -'»Y'*'' *•-* 
JtElution i Woightii Com- X 
XvolumGCl) i (g) I pound I 
X . . _ i I p n TLG X 
R£, 
229-234 
235-257 
258-293 
^6^6 1„25 
5r75 
9«0 
0*10 
0«90 
6 
Viscous 
0*14++ 
0«63++ 
S o l v o n t systems f-)r TLC 
• HGxane 
+ Hexane-Bonzcne (1:1) 
++ BonzGno-AcGtonc ( f t l ) 
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Compound A^ (2^ 3,4«Trimcthyl t r iccontr ' .nc) (1) - Romoval of 
s o l v e n t from tho hcxano f r a c t i o n s (1~4) rffordGd a 
rosiduG^ 10 mg^  mp 58 (hcxcno)^ Rf 0^94 (hoxano) 
I R V \ a x * ^ ^ ^ ° ' ^ ^ ^ ° ' ' ^ ^ ° ' ^ ' ' ^ ' ^^'^"' ^358, 1140 755. 
- 1 725 and 715 cm „ 
^U NMR (90 MHz, GDCl^,/-.' ) : 0^84 (3H, t , J = 4 Hz, 
C-30 CH )^ , 0 .80 (6H, d, J = 5 Hz, isL.propyl) , 0„78 (6H, d, 
J = 4 Hz, C-3 CH3, C-4 CH^), 1«52 (IH, m, 0-2 H) , 1,88 
(2H, m, 0.3 H, C-4 H ) , 1.20 (54^, s, (CH2) 25) r 
m rr/z ( r o l . i j i te) : 46^1 (M , ^22^68* ^«^^ . 
449 (M'^'-CRJ, 1 B 3 > , 436 (449-CH, 5 ) , 421 (436-CH3, 5^2)^ 
408 (421-CH, 5r7)^ 393 (4O8-CH3, 9iiO), 380 (393-CH, 7)^ 
365 (5*6)^99 (90)^85 ( 9 9 . 9 ) , 71 (99„9) , 57 (99.9) 55 
(100) 43 (99.9) . 
Compound A ,^ (Octacosanyl t r iaoontanoatG) (2,) - Removal 
o f so lven t from hexane-CgH^ (3:1) c l u a t e s (30-48) gave 
a r e s i d u e (35 mg) mp 70° (hoxano) Rf 0 .86 (hexane-C^H-
6 D* 
1:1) IR^Jmax* -^^^^t ^^ '^° ' 17^0^ 1460, 1380, 1260 725 
-1 
and 715 on B 
•^^  INIMR (90 MIfe, 00013,0 ) : Op78 (6H, b r s , t e rmina l CH-), 
1.19 (106 H, s, (ai^) 53)^ 2^14 (2H, t , J = 6 Hz, -OC-CHg-)^ 
3.90 ( 2 H , t , J =» 6 Hz,-Cll2-0-C0~) . i^S rr/z ( r c l . i n t . ) : 
844 ( r / , CsgHLieO^, 2 ) , 
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filkallno Hydro lys i s o f compound li^ - Compound i^ 
(20 mg) v;as ro f luxed wi th 5% a l c o h o l i c KOH (10 ml) fo r 
5 h o u r s . At t h e end of t h e r e a c t i o n i t was d i l u t e d 
w i t h HgO (50 ml) and e x t r a c t e d wi th Et20 (4 >< 25 ml) <> 
T h i s e x t r a c t -was washed v;ith H2O (2 X 50 ml) and d r i e d 
o v e r anhydrous Na«i».ii Rer\oval of so lven t gave a 
res idue^ mp 82° (Me200) which was i d e n t i f i e d a s 
oc t aoosano l IR )>jj^ j^ :^ 3410, 2905, 28eO, 1460, 1380 l 0 6 5 , 
715 cm"^, MS V z (relft i n t . ) : 4lO (M"*", C^Q^BB^ ' a^^sent), 
392 (M'^'-H^O, 1 ) , 3 7 8 CD, 364 (1) ,336 a ) , 3 2 2 ( 1 ) , 
308 ( 2 ) , 284 CD,279 C16), 167 (43) , 150 (13)^ 149 ClOO), 
113 (20) ,99 ( 2 ) , 97 (39) , 85 ( l9) , 71 (54) , 57 (91) , 
55 ( 4 8 ) , 43 (59 ) , 41 (35)», 
The aqueous l a y e r a f t e r t h e above e x t r a c t i o n 
o f a l c o h o l was acs idi f ied wi th d i l HCl and e x t r a c t e d 
w i t h Bt2° ^^ X 25 ml)r T h i s e x t r a c t was washed with 
H^O (2 X 50 ml) and d r i e d over anhydrous Na« 5 0 . * Removal 
o f so lven t p rov ided a r e s i d u e , mp 94° (Mcoif which was 
i d e n t i f i e d a s t r i a c o n t a n o i c acid^ m m/z ( r e l . i n t . ) t 
452 (M\ €3QHQQ02, 1 ) . 40? ( 1 ) , 392 (5 ) , 378 ( 2 ) , 364 ( 4 ) , 
350 ( 1 ) , 141 ( 1 ) , 127 ( 6 ) , 113 ( ^ , 99 (13) , 85 (37) . 
71 (61) , eo ( 1 ) , 57 (100) , 55 (69) , 45 (1 ) , 43 (82) , 
41 (33) , 40 (27) „ 
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Canpound A3 ( H c x a t x i a c o n t a n - S - o n e ) (3) - Ramoval o f 
s o l v e n t from hexano-C^H^ (3 :1 ) o l u a t a s ( 8 9 - I 0 7 ) f u r n i s h e d 
a r e s i d u o (20 mg) mp 7 8 ° (MG_CO) . Rf 0^43 (hcxane^C^H-
1 : 1 ) , IR;>„|B9C* ^ ^ ' ^ ' ^®^°» ^ ' ^ ° ^ ' • ' • '^^ ' ^^"^^^ "^^^ ^ ^ ^ 
720 on"'^^ 
^H N m (90 MHz. CDCa^,5' ) . O B 8 3 ( 6 H . b r s C- l CH^ 0 -36 . 
CH3) , 1 .20 (62H, s . (.C^2^3^» ^ " ^ ^ ^^" ' t , J = 6 Hz, 
C-4 H2 and C-« H^) * i ^ n / z ( ^ 1 « i n t ^ ) : 520 (M"*", 
CjgHy^O, 0 . 2 6 J , 476 ( ^ , 463 ( 3 ) . 435 ( 1 ) , 100 ( 6 ) . 
85 ( 2 9 ) , 71 ( 5 0 ) , 59 (lOO) , 58 ( 5 2 ) , 57 ( 3 9 ) , 43 ( 5 3 ) , 
4 1 ( 1 3 ) , 
Compound A. (Tr iaoontcsno l ) (4) - Removal o f t h e s o l v e n t 
from t h e hexano-CgHg ( 1 : 1 ) e l u a t e s (114-150) p r o v i d e d 
a r e s i d u e (350 mg) mp 83° (M2„CCi) « IR /,) : 3280 2900 
•^  '•• max ' • 
2830 , 1 4 6 0 , 1380 , 1060 , 725 and 7 I 5 Gm"^B 
^H NMR (90 MHZ, CDGl3,t^' ) : 0 . 8 5 (3H^ b r s , C-30 0^3^ , 
1-20 (56 H, s, (CH2)28) , 3 . 5 5 (2H, t , J = 6 Hz C*-! K^) ^ 
MS V z ( r o l . i n t . ) : 438 (M" ,^ C3QHg20, a b s e n t ) ^ 42o (M'^ 
-H2O, 3 ) , 406 ( 5 ) , 141 ( 5 ) , 127 ( 8 ) , 113 (lO) . 99 ( 1 5 ) , 
85 ( 4 0 ) , 71 ( 5 6 ) , 57 ( 1 0 0 ) . 
A c e t y l a t i o n o f Compound A^^ - Compound A. (50 mg) w a s 
a d d e d C^H N (2 ml) , Ac„0 (2 ml) and t h e m i x t u r e l e f t 
o v e r n i g h t a t room t e m p e r a t u r e . I t was t h e n d i l u t e d w i t h 
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H^O (30 ml ) and e x t r a d t e d with CHCl^ (3 >< 20 ml , ) ^ The 
CHGI3 e x t r a c t was washed succes s ive ly with d i l HCl 
(2 X 25 mi ) , H^O (2 X 25 ml) , NaHCOg s o l u t i o n (2 X 25 ml) 
and H2O C2 X 25 ml) and d r i e d over anhydrous sodium 
su lpha te^ Removal of t h e so lven t gave a res idue^ mp 72® 
(Me^OO). ^ l ^ m a x * ^ ^ ' ^ ' ^^^^ ' ^'^^^' ^^^^ ^ ^ ^ ^ ^ ^ . 
and 720 cm 0 
Compound Ag ( T r i t r i a c o n t a n - S - o n o ) (5) « Removal of so lven t 
from hc2xane-CgHg (1 i l) o l u a t e s (174-210) a f fo rded 6 
r e s i d u e (500 mg), jip 83° (MQ^OQ) , Rf 0„19 (C^H -Me CO, 9 i l ) , 
6 6 2 
TRlJ I 2900, 2830, I7OO, 1460, 1380, 725, 715 can**^ * 
^n NMR (90 MHz, CDCX^^S)t 0<»80 (6H, b r s , C - l CH3 and 
C-33 OH3). 1,18 (56 H, s, (CH2)28^, 2»22 (4H, t , J « 6 H«, 
0-2 H2 and C-4 H^) • m xt^z ( r e l * i n t . ) 478 (M"**, CggH^gO^ 
1 4 ) , 449 ( 7 ) , 337 (3 ) , 323 (3 ) , 309 (3 ) , 295 (3 ) . 281 (3) , 
267 (3 ) , 253 (3 ) , 225 (3 ) . 211 (3) . 197 (3)^ 183 (3) 
i 6 9 ( 3 ) . 155 (3 ) , 141 (7 ) , 127 (7 ) , 113 ( l4) . 99 (17) . 
85 (21) . 72 (7 ) , 57 ( l o o ) . 43 ( € l ) , 29 (20)» 
^ g DinitaJDphcnylhy<^azon_Q - Gonpound A^ (50 mg) was 
added to 0|>3 ml o f 2 , 4 - d i n i t r D p h e n y l h y d r a z i n e r e a g e n t 
vAiich a f fo rded a yollov; c r y s t a l l i n e product^ I t was then 
f i l t e r e d and washed with methanol and d r i e d . The 2 4 -
» f 
d in i t ropheny lhydrazono o b t a i n e d had mp 1 1 6 ° . IR O ,^ - . ? 
33QO, 2905, 2840, 1740, I 6 l 0 , 1590, 1510, 1490, 1465, 
104 
1420, 1330, 1305, 1210, 1095, 1060, 920. 838. 830 
- 1 140 and 720 cm n 
NaBH, Reduction of Cbmpound Ag « Compound A^ (100 mg) 
was d i s s o l v e d in McOH (50 ml) and NaBH (40 mg) was 
added g r a d u a l l y under oons tan t s t i r r i n g a The mixture 
was f u r t h e r s t i r r e d a t room tempera ture f o r 4 hours*. 
At t h e end of the r e a c t i o n i t was d i l u t e d with H2O 
(150 ml) and e x t r a c t e d with iBt20 (4 X loo ml) r The 
extract , was washed wi th li^O (2 X 100 ml) and d r i e d 
over anhydrous sodium sulphate^ Removal of s o l v e n t 
l e f t a r e s i d u e which was c r y s t a l l i z e d from acetone^ 
mp 92° , i d e n t i f i e d a s 3-hydrDxy t r i t r i a c o n t a n C o I R jr,ax* 
3320, 2906, 2840, 14^10, 1380^ 1040 and 720 Gm~-^  „ 
Compound A, ( T e t r a t r i a c o n t a n o i c acid) (_6) : Removal of 
s o l v e n t from the f r a c t i o n s (216-234) of CgH, fu rn i shed 
a r e s i d u e (100 mg) which was c r y s t a l l i z e d from Mc^ CO 
a s c o l o u r l e s s s o l i d mp 95° , Rf^ Ool4 (C^H^-Me^OO, 9:1) » 
IR/> : 3500-30CO 2900 2830 1700 1452 1372 920 
- m a x , > •, f - • : 
720 and 710 cm'-'-ft r^ m/z ( r o l , i n to ) : 508 (M"*", C 3 4 H ^ 0 2 
2 ) , 494 (2 ) , 480 ( 2 ) , 452 (2 ) , 424 (2 ) , 396 (29) , 
382 (16) , 340 (10) , 297 ( 3 ) , 269 ( 3 ) , 241 (3) . 199 ( 3 ) , 
171 ( 7 ) , 157 ( 3 ) , 143 ( 3 ) , 129 ( 3 ^ , 115 (lO) , 106 (6 ) , 
97 (23) , 85 (29) , 83 (29> , 73 (55) , 71 (42) , 69 (39) , 
60 (5S> , 57 (81) . 55 (.60) , 45 (6) , 43 (lOO) , 41 (58) . 
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Cornpoujqd/\» ( S i t o s t e r o l . S t d ^ a s t o r e 1 and CainpQsterol)^ -
Rc3inoval of solvcait from C^H- f r a c t i o n s (258-93) y io ldod 
a r e s i d u e , 900 mg, mp 140*^ (MaOHJ) ( p o s i t i v e LibenricUin-
Buchard t o s t ) * MS m/z ( r c l . int*,) : 414 (M"*", cSi tos tero l ) , 
412 (M , S t i gmas t e ro l ) 400 (M"^ , Campcstorol) which was 
f i n a l l y confirmed by corrparison of tho mix tu re with 
t h e a u t h e n t i c samples of s i t o s t c r r ^ l , st igma s t e r o l and 
Ccimpcsterol in t h e r a t i o of (2 :1 :1) on GLCs 
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I s o l a t i o n o£ Vcirlous sapogonlns r.ncl saponins from 
chloroform E x t r a c t 
Pi p a r t of chloroform o x t r n c t (60 g) was 
chromatogJCaphGd over s i l i c a ge l (1^5 kg) ocilunn 
(7 X 92 cnifl) and o l u t c d wi th tho s o l v e n t s of i n c r o a s i n g 
p o l a r i t y , , The r e s u l t s a ro shown in tho Table-4n 
T a b l e -^  4 i Chromatography of Chloroform E x t r a c t (60^ g\^ 
I 1 1 X ~ T 
Se No<, of X S l u e n t I E l u t i o n X WcightX TLC X /?/ 
F r a c t i o n X X volume (1) X (g) X X 
i-lo 
1 1 - 2 0 
2 1 - 3 4 
35 -50 
51-€0 
U-73 
7 4 - 8 1 
82 -90 
91-100 
1 0 1 - 1 3 8 
hoxano 
h e x a n e * 
C e H g d t i ) 
^6^6 
(1»1) 
CgHg-CHClg 
( 1 : 3 ) 
CHCI3 
CHCl3-MeOH 
(99:5) 
CHClo-MeOH 
"^(98:2) 
CHCl-,-Me0H 
•^  (96 :4 ) 
CHCl,-MeOH 
•^(95:5) 
5 
5 
7 
8 
5 
6«5 
4 
5 
5 
19 
Chloro-
p h y l l 
contdo»»ii 
TablG-«l oontd«0f, 
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1 
S«Non of I EluGnt 
Fraction I 
T "nr X E l u t i o n IVJGightl TLC I Rf^ 
X voium.Q.(i).L,(.g).. t . X 
1 3 9 - 1 6 4 
1 6 5 - 1 7 8 
1 7 9 - 1 8 9 
1 90-201 
202-224 
225-240 
2 4 1 - 2 4 8 
249-254 
255-200 
2 8 1 - 2 9 2 
2 9 3 - 3 2 6 
CHC1--M30H 
•* ( 9 5 : 5 ) 
13 
CPiClo-MGOH 
(90 : iO) 
CHC1-,-MGOH 
(G5: l5 ) 
5«5 
17 
S o l v G n t ' s y s t a n 
* CHCI3-MGOH (92 IC) 
+ CHCl3-MGOI^H20 ( 6 5 : 3 5 : 7 ) 
0„180 B- + O B 5 9 * 
C n l o r o -
p h y l l 
B-+ B^ +-
Cnloro-
phyll 
0ft031 Bjj + Ofl48* 
G n l o r o -
p h y l l 
6 
1 1 „ 5 
8 . 
-
2o5 
13 
O0O9 
*•« 
0 „ 1 5 5 
•«« 
Bjj + B3+ -
C n l o r o -
p h y l l 
B^ 0 , 4 2 * 
V i s t ma— 
t o r i a l 
+ c h l o -
r o p h y l l 
Visumatu — 
B. + 0 ,74-+ 
c h l o r o -
p h y l l 
Vis tpSt f t+ -
c h l o r o -
p h y l l 
4«05 Bn + On63 •»• 
G n l o r o -
p h y l l 
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No compound was obtained u n t i l CH31~-M30H (96:4V* 
Prom the f rac t ions 139-164 ocjmpLund B^^ was obtained 
along with ca^lorophyll. Tho f r ac t ions 139-164 woro 
mixed and the solvent was ircmovGdo Beozene wns c.Viod to 
res idue and heated on water bathi, Most of the ch loro-
phyl l dissolved in benzene while the eimpound remained 
insfj)lublc„ I t was f i l t e r e d and the residue washed with 
benzenOft The residue obtained was almost free of 
chlorophyll and compound was dissolved in hot methanol 
when colour less c r y s t a l s were obtained^ 
Prom the Frac t ions 165-178 a mixture of B- and 
B2 W21S obtained along with chlorophyl l , Thege f rac t ions 
were mixed and the solvent removed,, Benzene was added 
to residue and heated on a water bath vaien the chlorophyll 
went into tho aolution« The residue l e f t was dissolved 
in hot methanol bu t i t f a i l e d to c r y s t a l l i z e . Hence 
the crude mixture on c r y s t a l l i z a t i o n from CHCI3 gave 
only conpound B^ while the nfother l iquor showed the 
presence of compounds B^ and B2» 
Frac t ions 179-189 afforded ampound B^ ^long 
with t race impur i t ies of chlorophyll,, Addition of 
benzene to t h i s mixture removed chlorophyll and the 
res idue was then c ry s t a l l i z ed from CHCl3« 
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From the f rac t ions 190-201 a mixture of B2 and 
B3 along with chlorophyll was obtainoclp Thosa f rac t ions 
wGro mixod, driod and the chlorophyll was removed from 
bcnzono as described above but these could not be 
separated by cirystal l izat lonB 
Conpound B^ was obtained from the f rac t ions 
202-224 a f t e r the removal of chlorophyll a s above and 
cry s ta l l issat ion from CH::l3t, 
Prom the f rac t ions 249«254 compound B^ was 
c r y s t a l l i z e d frc^ m methanol a f t e r the ranoval of 
chlorophyll a s above. 
Frac t ions 295-'326 afforded oonpound B_ which 
was c r y s t a l l i z e d from methanol a f t e r the removal 
of chlorophyll* 
Compound Bj^^ (Noochlorogenin) jLa - I t was e lu tcd 
In CHCl3'^  M30H (95:5) from the f rac t ions (139-164) and 
c r y s t a l l i z e d from MeOH as colour less plate^mp 255*^. 
I t gave a brown spot, on g r a y i n g with Liebermann-
Buchard reagent and heating the p l a t e a t l l o for ton 
minutes* The ^ o t s turned green on keeping the p l a t e for 
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one hour a t room temperature^ E<1D "** ^^ ^° o«52^ 
pyridiney R£ 0«59 (CHCI3-M0OH, 92: G)^ ^^^ max* ^^^^, 
3240, 2910, 282D, 1445, 1300, 1168, 1055, 1040, 1000, 
110 
9 8 2 , 950 , 9 4 5 , 912 ( s ) , 092 (w) , 062, 040 cm"^p 
MS iVz ( r o l * i n t „ ) : 432 (M"*", 6.2) , 417 (M"^-CH3J 0 „ 5 0 ) , 
414 (M"*"«H20, 2«3) , 396 (M"*"-2H20, 2 ^ 1 ) , 373 (f. 4 . 6 ) . 
3 63 (o , 7 . 9 ) , 360 (d, 1 0 . 4 ) , 355 (f-H^O, 1 „ 5 ) . 345 
(c-H^O, 0 . 4 ) , 342 (d-H^O, 1 . 6 ) , 337 i^-^H^O^ 0 . 7 ) , 
3 2 7 (a-2H20, 5 . 6 2 ) , 310 ( c , 9 . 9 ) , 303 (b , 6 . 4 ) , 300 
(c-I^^O, 9 . 2 ) , 209 ( a , 1 0 . 0 ) , 205 Cb~H20, 7e9) , 202 
V CG-2H20, 1 3 . 9 ) , 271 (--"--HgO, 1 4 . 1 ) , 253 (Q-2H2O, 0 . 3 ) , 
139 ( g , 1 0 0 ) , 115 ( h , 1 7 . 1 ) . 55 ( 1 6 . 0 ) . 
C^) ^H NMR j j i CDCl':t (270 MHZ,.;9>: 0 . 7 5 (3H, s , C-IC 
CH3), 0 , 0 1 (3H, s , C-19 CHg)^, 0 . 9 0 (3H, d, J = 6 .5 Hz, 
C-21 CH3), 1 ,05 (3H, d, J a 6 .5 HZ, C-27 CH3>,3.24 (IH, d, 
•^26/3 26<K* 11 ^ ^^"^ '^26/3 2 ^ ^ = 0 " z . C - 2 6 ^ H ) , 3 , 3 7 ( IH , 
^^» ^6^ 7«(= ^6^ 5-^ " ^ ° " ^ "^^ '^6/S 7;tE" S " ^ . ^ - ^ ^ ^ » 
3 , 5 1 <1H, m, w 35 = 25 Hz, C-3X I^ , 3 , 0 0 (IH, dd, J^g.^ 26IK 
= 11 Hz and Jjg^j. 25o( = ^ HZ, 0-26.X ^ , 4 . 3 4 ( iH, q 
J « 7*5 Hz, C-16 I^ 11 
(b) ^H NMR i n p y r i d l n o - d ^ (270 M H z , ^ ) : 0«C3 ( 3 H , S , 
C-19 CSij) , 0 , 0 5 (3H, s, 0 1 0 CH3) , 1 .04 (3H, d, J = 6 .5 
HZ, C-27 CH3), 1 , 1 2 (3H, d, J = 6 ,5 Hz, C«21 CH3) , 3 , 2 9 
(1H» ^, ^26 /? 26 '^" ^^ ^ "^"-^ •^26y3 25'X = ° " ^ ' ^ "^ e / a rf) , 
3 , 6 0 ( IH. t d , J g ^ 7,^= Jg^3 5 ^ = 10 HZ and J ^ ^ ^ ^ = 5 Hz 
C-6/ffH), 3 , 0 7 ( I H , m, w ^ = 20 Hz, C-3c< H ) , 3 . 9 5 (IH, 
'^^* = -^26/2 26.^= 11 "^ ^ ^ ^ ^26 . ( 25^= ^ " ^ . C ^ 2 6 x H > , 
4 , 4 1 ( IH, g , J = 7 . 5 HZ, C-16 f*. 
« 
in 
A_aefcyla.td.Qn of Ocmpomd Bj^  • CJompouncl B^ (20 mg) 
was addod C5H5N (1 ml) emd AC2O (1 ml) and the mix ture 
l e f t o v o m i g h t a t room t e m p e r a t u r e . I t was then 
d i l u t e d wi th H2O (25 ml) and e x t r a c t e d wi th CHCI3 
(3 X 20 ml) ft The CH:Cl3 e x t r a c t was washed succes s ive ly 
wi th d l l H21 (2 X 25 ml, %)^ H^O (2 X 25 ml) , NaPCO^ 
s o l u t i o n (2 X 25 ml , 3^<,) and H2O (2 X 25 ml ) and 
d r i e d over anhydrous sodium sulphnto> Removal of 
s o l v e n t gave a r e s i d u e (15 mg > which on c r y s t a l l i z a t i o n 
£a:om acetone gave c o l o u r l e s s n e e d l e s mp 201«3°^ 
IR^^njax* ^"J^f 1240. 902. 960, 918 ( s ) , C9C (w), D60, 
040 csn"^. 1^ m/z ( r e l « int») i 516 (M"*". 1^9^ 457 ( 2 , 9 ) , 
456 ( 0 . 5 ) , 447 ( 3 ) . 444 (C«l ) , 441 (0^3), 307 ( 4 o l ) , 
373 ( 4 ) . 342 (9*6) , 327 (11 «3) . 313 (5^2) , 139 (lOO) , 
115 ( 9 ) . 
Compound B« (Solagpigenin) (2a) « I t was c l u t e d from 
• II m , , . . , , , . . r m . .1 
f i ract iDns (179-09) of CHCl^-MoOH (95:5) and c r y s t a l l i z e d 
from CHCI3 a s c o l o u r l e s s p l a t e s rtp 310-312° (dccomp,) . 
KID^ - 77 .60° ( C 0 .5 O , py r id ine ) Rf« o«4C (CHCl3-*leOH, 
92t0) IRl^jnax* ^^^* ^ 2 ^ . 2 ^ ^ . 2 ^ ° . 1445, 13CO, 
1220, 1150, 1040, l o c o , 975, 962, 930, 900, 065, 
040 cm"^. WS n / z ( r e l ^ i n t , 5 ) : 440 (M"*", 1^9) 430 ( M ' ^ - H , 0 , 
7.1} 412 (M+-2H2O, 1 „ 9 ) , 394 (M"*"«3H20. 0 , 5 > . 3 63 (a ,88,0) , 
345 (a^HgO. 100 ) . 327 (a-2H20. 5 0 , 4 ) , 318 (b , 3.€> , 
112 
303 (cy.2e3), 289 Cd, 73«4) , 285 (0.H2O, 4„4> , 271 (d-Ii^O, 
69«2) , 253 (d-2H20, 49«1) , 95 (55«6) , 55 (35) „ 
(a) H mm In CDCI3 (270 MHz^J'): o«7f^  (3H, s, C-18 
CHg), 0«81 (3H, s, C-19 CHg), 0^74 (3H, d, J = 6«5 Hz, 
C-27 CH3) , I B I O (3H^ d, J = 6B5 HZ, C - 2 1 C I ^ ) ^ 3»,31 
(IH, t , J = 1 0 Hz, C-26o(^H),3e42 (3H, m^  C-26/JH, C - 3 ^ H 
and C-6/:' H ) , 3^52 (IH, t , w % = 10 Hz, C-23 equate H ) ^ 
4 .50 (IH, q, J = 7B5 Hz, C-16 H) « 
H MMR in pyr ld lne^dg (270 MHz,/\)» 0 .71 (IH, d, J = 6„5 
Hz, C-27 CHj), 0 .85 (IH, s, C-19 C}l^)pt,86 (IH, s, 
C-18 CH3) , 1,18 (IH, d, J = 6„5 Hz, C~21 CH3) , 3«47 
(2H. m, 0 2 6 H2) , 3 .54 (IH, t d , J^^, ^^^= J^^^ ^^= 10 Hz 
and Jg^^^^= 5 Hz, C«6^.-;i^, 3«8iaH,m,w h = 22 Hz;, Cg^cf*, 
3 B 9 0 (IH, w ^ = 7 Hz, 0 .23 equat„ H ) , 4^55 (IH, q, 
J a 7.5 H21, C-1-6 I^ 0 
A c e t y l a t i o n of BQ - Compound B2 (20 mg5 was added 
C5HgN (1 ml) and AC2O (1 ml) and t h e mix ture was l e f t 
o v e r n i g h t a t room temperature^ I t ^vas then d i l u t e d 
w i th H2O (25 ml) and e x t r a c t e d v?ith dliloreform and v;ashGd 
s u c c e s s i v e l y with d i l HCl (2 X 25 ml. 5>/o) H2O (2 X 25 ml) , 
NaHC03 (2 X 25 ml, SO and H^O (2 )< 25 ml) and d r i e d over 
anhydrous Na2S0^n Removal of so lven t gave a r e s i d u e 
which on c r y s t a l l i z a t i o n from ace tone gave oo lou r lo s s 
n e e d l e s , mp 173-175°, [o(]u -69«4 (c 0 . 5 5 , CKCI3) , 
1 1 3 
^ i^-^ max* ^^^' ^'^^°' ^^ ^^ ' ^ '^^ ' •'•°^°' ^ ° ^ ' ^^ ^ ^^ •^ 
910, 902 and 881 an*"^, MS n / z ( r e l . i n t . ) i 574 
(M"*", 1 .1 ) .515 ( 0 , 3 3 ) , 514 (0«54) ^ 488 ( 2 . 2 ) , 460 ( 2 , ^ , 
447 ( 5 6 . 4 ) , 387 ( 1 2 . 3 ) , 327 ( 7 2 . 3 ) , 253 ( 3 0 . 4 ) , 32 (lOO), 
•^ H NMR in CDCl^ (270 MHz,^ ' ) : O B 9 0 ( 3 H , S, C«l9 CH3) , 
0 . 7 6 (3H, s, C-18 CH3) , 0 .76 (3H, d, J = 6.5 Hz, C-27 
GHg) , 1.04 (3H, d, J = 6 . 5 Hz, C«21 CH3) , 2 .03 (3H, s, 
OCOC^) , 2 .04 (3H, s , 0G0CH3i ^ 2.09 (3H, s, OCXX^ H^ ) , 
3 .50 (2H, m, C-26 H^), 4 .52 (IH, q, J = 75 Hz, C-16 I^ , 
4 .60 (2H, m, C-3c<and C-6 ^ H ) , 4 .84 (IH, t , w ^ « 7 Hz, 
C-23 o q u a t . H ) . 
•^ H mti. in py r id ino -dg (270 MHz,<^ ) : 0 .75 (3H, s, C-18 HJ , 
0 . 7 9 (3H, s, C-19 H), 1.18 (3H, d, J = 6.5 Hz, C-21 I^ , 
0 .74 (3H, d, J = 6.5 Hz, C-27 H ) , 2.03 (3H. s, OGOOig), 
2 . 0 6 (3H, s, OGOCl^), 2 .11 (3H, s, OCOCH3) , 3»50 
(2H, m, C-26 H^ , 4 .45 (IH, q, J = 7 .5 Hz, 0^16 H ) , 
4 . 7 2 (2H, m, C-3*( and C - 6 ^ H) , 4 .90 (IH, t , w *$ q 6 Hz, 
C-23 o q u a t . H ) . 
Oonpound B^ (Neoso la^ lgen i r i ) (Sa) - Compound B^ 
( o l u t e d in cHClj-MeOH (95 «5) was o b t a i n e d a s c o l o u r l e s s 
p l a t e s on c r y s t a l l i z a t i o n from ohloroform, mp 2 3 8 - 4 ^ 
[c<]2^ - 69*6° (c 0 . 4 3 , Py) Rf 0 .45 (CHCl3-Me0H, 9 2 : d ) . 
IRi>*max* 3435. 3305, 2920, 2840, 1440, 1380, 1220, 1180, 
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1 0 7 0 , 1040 , 1030 . 980, 95 6, 930, 900, 865 . 810 cm"^ t, 
MS n / z ( rG l„ i n t e ) : 448 (M"*", 3 B 7 ) , 433 (M"^ ^di^^ 0 ^ 3 ) , 
4 3 0 (M'*"-H20, 2 . 7 ) , 412 (M"^- .2H20, 0 . 6 ) , 394 ( M " ^ - 3 H 2 0 , 
0 , 3 ) , 363 ( a , 1 0 0 ) , 345 (a-H^O, 91fl2) , 327 (a -2H20, 4 3 , 4 ) , 
3 1 8 ( b , 6 , 8 ) , 303 ( c , 5 ) , 289 (d , 82^5) , 285 ( c -H^O, 8 ) , 
282 (b-2H20, 1 , 7 ) , 271 (d^H^O, 5 6 , l ) , 253 (d-.2H20, 
3 6 * 5 ) , 95 ( 5 0 , 6 ) , 55 ( 3 8 « 1 ) , 
( a ) }H NMR i n CDGl-a (270 MHz,c-5>« 0 , 7 7 (3H, s , C-18 
CH3), 0 , 8 1 (3H, s , C-19 CH3), 1 ,11 (3H, d, J = 6 ,5 Ffe, 
C-21 C I ^ ) , lft20 (3H, d, J = 6„5 H2, C-27 CH^^ . 3 , 3 1 
< 1 " . ^ . "^26^ 26K" ^^ "'^ "^"^ ^2eii 25C ^ " ' ' ' C - 2 6 ^ H ) , 
3 , 5 2 (IH, t , w 3s = 10 Hz, 0 . 2 3 o q u a t * H ) , 3 ,-94 (IH 
d d J 
,y? 26^= 11 "=2 ° " ^ "^26^ 25«C = ^ ' ^ ' C-26o(H ) , 26 
4 , 4 1 (IH. q, J = 7 , 5 Hz, C - l 6 H ) , 
1 H NMR I n p y r i d j . n e - d g (270 MHz £ ) : 0 , 8 2 (IH, s. 
C-.19 GH3) , 0 , 8 4 (IH, s, 0 1 8 CH3) , 1 , 46 (IH. d, J = 6 ,5 
Hz, C-21 CH3), 1 ,51 (IH, d, J = 6 ,5 HZ, C-27 Me) , 3 , 4 7 
( I H . ^ . ^26/^ 26o(= 11 " ^ "^^ ^2<oL< 25i^= ^ " 2 . 0 2 6 ^ H) , 
3 , 5 6 ( t d , j g ^ ^^^ J ^ ^ 5^= 10 HZ cxia J^^ ^^^ 5 HZ, C -6^ t | , 
3 , 8 1 ( IH, m, w % = 22 Hz, C-3 ^ H > , 3 ,94 ( t , w ^ = 7 Hz, 
C-23 Q c ^ a t , H ) , 4 , 1 0 ( IH , d d , J ^ ^ „ ^^ = H Hz, and 
'^26X 25c<=^ ^ » G-26XH ) , 4 , 5 5 ( IH , q, J = 7 , 5 fte, 
C-16 H ) , 
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AcetylQt ion of B3 (3^) - 3a, ^^° "'^ ^ ^^^ QddQd 
p y r i d i n e ( 1 ml) and a c o t i c anhydr ide (1 ml) and 
t h e r e a c t i o n mixture l o f t o v e r n i g h t a t room temperature« 
The complet ion of r e a c t i o n was dneckcd t h e fol lowing 
morning on TIC and the r e a c t i o n miscture was d i l u t e d 
w i t h HgO (25 ml) and e x t r a c t e d with a d 3 (3 X 20 ml)» 
The CHCI3 s o l u t i o n washed succes s ive ly with d i l fCl 
(2 X 25 ml , 3 ^ , H2O (2 X 25 ml) , NaHC03 so lu t i on 
(2 X 25 ml, 3fCi , and HO (2 X 25 ml) and d r i e d over 
anhydrous sodium sulphate^ C2iClo was removed and the 
r e s i d u e (21 mg) was c r y s t a l l i z e d from ace tone a s 
o 25^ o 
c o l o u r l e s s n e e d l e s , mp 19? , [a(]i5 - 61 »7 (c 0 45 
CWCI3) • 
IRO n,33gJ 2920, 1735, 1240, 1115, l02D, 1000^ 970, 
932, 904, 875, 862 cm"^e 
MS nv/z ( r e l . i n t ^ ) : 574 (M"*", 1 „ 2 2 ) , 515 (0^54) , 514 
(0«58) , 488 (2„2 ) , 460 (2„8) , 447 (55^2) , 387 (12|»3), 
327 (62ftl) , 253 (32,4)(, 32 (lOO) . 
^H NMR i n CDCl^ (270 MHz,a ) s 0^74 (3H, s, C-18 CH3) ^ 
0 .90 (3H, s, 0 1 9 CH3), 1«05 (3H, d, J = 6«5 Hz, C-21 
CH^) , 1.19 (3H, d, J = 6„5 Hz, C-27 CH^) , 2.03 (6H, s, 
2 X 0CX>CH3) , 2 ,09 C3H, s, 000013)^ 3„37 (IH, d, J = 1 1 
HZ, C-26^ H) ^ 4fl05 (IH, dd, J = 11 and 2 Hz, C-26<< H ) ^  
4e53 (IH, '^, J = 7 .5 Hz, C l 6 H ) , 4 B 6 2 (2H. m, C-.3<and 
116 
C - e ^ H J ^ 4 . 8 1 ( IH, t , W ^ = 7 Hz, C-23 Cqua t„ H )„ 
^H Nm in pyridlnp».clg (270 MHz,^ ) : 0 ,77 C3H, s. C«18 
CH3). 0 .79 (3H, s, C-19 CH3), 1„20 (3H, d J = 6.5 Hz 
C-21 CH^), 1.25 (3H, d, J = 6.5 Hz ^ C-27 CH^) , 2.03 
(3H, s, 0CXX:H ) , 2.05 (3H, s, OCOCH3) , 2 , l 0 (IH s 
OCOGHg)^  3 .37 (iH, d, J = 11 Hz, C-26/-"H), 3 .98 (IH, 
dd, J « 11 Hz and 2 Hz, C-26.:;^  H ) , 4 .47 (IH, q J = 7 ,5 
Hz, C-16 H), 4 .72 (2I-I, m, 03:;( and C~6fiH ) , 4 .94 (IH, 
t , V H ^ 6 Hz, 0 2 3 oquatp H ) « 
Compound Bj^ (•aitostprpl»-«f'»<D».glucx3pyranosidQ. 4a) 
I t was o l u t o d from t h e f rac t ix )ns 249-54 
(MoOHUSHSlj, 90S 10) and c r y s t a l l i z e d from methanol a s 
micro n e e d l e s , mp 280-282° (dooomp) , [P ( ]D - 46 ,5° 
( c , 0 . 5 , pyridineaj Rf 0.74 (CHCI3-MoOH-H^O, 7 0 » 3 5 s 7 ) , 
IR2>)inax' ^^^» ^ ^ ^ ° ' ^^^^* ^ ^ ^ » ^ ^ ^ ' 1100-1000 cm~^. 
^H NMR (90 MHz,DMS0-dg,<;9 ) : 0^72 - 1.10 (l5H,5x: CH3) . 
4.7*o(lH, b r s , w % = 7 Hz, a x i a l anomeric H ) , 5 .3 
(IH, b r s , C-6 H ) , 
Ac id h y d r o l y s i s of CompoundB^ - Compound 6. (50 mg) 
was hydrolyzod w i t h 1% me thonol ic s u l p h u r i c a c i d (2o ml) 
by r e f l u x i n g on wate r b a t h f o r 5 h r . The r e a c t i o n 
mix tu re was d i l u t e d wi th equa l volume of w a t e r . The 
p jKtc ip l t a to i formed was f i l t e r e d and washed wi th wa te r 
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s e v e r a l timosf. Tho p p t was driocl oncl a r y s t a l l i z o c l from 
acGtono a s c o l o u r l o s s sh in ing p l a t e s (31 #2 mg) (62«i4%) 
mp 135-»37° Which was i d e n t i f i e d a s s i t o s t e r o l by 
comparing witli tlic a u t h e n t i c sample (mp^ mmp^  oo-TLC, 
IR)n 
From the equaous p o r t i o n tho t r a c e s of methanol 
was removed ond tho aqueous l a y e r was n o u t r a l i s e d wi th 
barium carbonate^ I t was f i l t e r e d aiil concen t ra t ed* 
The concen t r a t e was examined on descending PC 
(BuOH-AcOH«H20^ 4:1:5) fo r sugars viien i t was found to 
c o n t a i n D»-glucose a s t h e only sugars 
A c c t y l a t i o n of Compoundi B. Compound B (30 mg) was 
added C5H5N (1 ml) and AG2O (1 ml) and t h e r e a c t i o n 
mix tu re k e p t at . room temperaturep At t h e end of tho 
r e a c t i o n i t a f forded a t e t r a c e t a t e on usua l work up, 
(31 mg) mp 153-4° (acetone) « IR ymax* ^ ^ ° ° . 1740, 1440, 
13 60, 1220, 1155, 1100, 1083-1000 and 900 cm"*^« 
^^ H Nm (90 MHz, CDCl3,5 ) i 0^72 (3H, s, CH3) , 0fl78-0B92 
(9H, m, 3 X CH3), 1,20 (3H, s, CHjJ , l „90-2„0 (12H, 4 X 
OGOCH3), 4 . 1 (2H, m, CH2-0-00-) , 4«50 (IH, d, J = 7 Hz, 
a x i a l anomeric I^ , 4#7-5eO (4H,-CH- of a c e t y l a t e d s u g a r s ) , 
5fl25 (IH, t , C-6 U)r MS ir/z ( r e l ^ i n t . ) : 7'i4 (M"*" 0^27) 
413 (43«7) , 331 (9«85 , 278 (2^6> , 279 (4^7) , 275 ( 3 ^ 5 ) , 
271 ( 2 e l ) , 229 (3^2) , 211 (2„8) , 169 (56^0), 167 (18^4) , 
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149 ( 5 6 B 1 ) , 147 (10«8), 145 (11«8) , 139 (7r5) , 135 (6«9) , 
133 (7iiO), 127 ( 1 0 . 8 ) , 109 (40„3) , 97 (18 ) , 95 (16«7) . 
83 ( 3 0 . 5 ) , 81 (22„2) , 71 (44*5) . 69 ( 3 0 . 8 ) , 60 ( 6 . 6 ) , 
59 ( 1 5 . 8 ) , 57 ( 7 1 . 8 ) , 43 (lOO) . 
Compound B5 [Torvonin-A (4a) + Torvonln-E ( 5 a ) ] 
Compound B- was e l u t e d in CHClg-MeOH (85:15) 
fJX)m t h e f r a c t i o n 293-^26 and c r y s t a l l i z e d from methanol 
a s o j l o u r l o s s powder. On oxomination of t h i s compound 
on TLC in d i f f e r e n t systems i t was fecund t o bo a mixture 
of two compounds of a lmost superimposable Rf v a l u e s . 
IR )>? ,„ : 3500-3300 (broad) 1145. 1380, 1270, 1220. 1170. 
1150-1000 (laroad), 982, 930, 920, 892, 850 an"^« 
^H NMl (270 MHz, p y r i d i n c - d g i , ) : 0 .81 ( s , C-19 CH3 
of l £ and 3a} , 0 .85 ( s , 0-18 CH3 of la_ and 3 ^ , 1.05 (3H, 
d, J = 6.5 Hz, C-27 CH3 of 1 ^ , I r l l (3H, d, J = 6.5 Hz, 
C-21 CH3 of 1 ^ , 1.47 (3H, d, J = 6.5 Hz, C-21 CH^ of 3^} , 
1 .52 (3H, d, J = 6.5 Hz, C-27 CH3 of 3 ^ , 1.58 (d. J = 
6 Hz, CH3 of rhamnose), 1.73 (d, J = 6 Hz^CH of 
rhamnose) , 3.29 (d, J = 11 Hz, 0-26^^ H of l a and 3a) , 
3 . 6 2 (m, C-6p' H of l a and 3 a ) , 3 .98 (dd, J = 11 and 3 Hz, 
C-26o( H of r a and 3a) , 3 .98 ( b r s , w % = 7 Hz, C-.23 
e q u a t . H of 3a) , 4 .42 (q, J = 7 .5 Hz, C«16 H of Is^ and 
3a ) , 4.50 (d, J = 8 Hz, a x i a l anomeric H of rhamnose), 
4 .67 (d, J = 7 . 5 Hz, o t h e r a x i a l anomoric H of rhamnose) . 
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Acici Hydrolysis of Compound Be v i t h K l l i a n i Mixturo 
Compound B_ (50 mg) was hydrolysed with Killemi 
mixture (PC.0H-HC1~H2O, 1 » 5 ; 3.5:5) ( lo ml) by heat ing 
the reac t ion mixture on a water bath for 4 hours* Tho 
react ion mixture was than d i lu t ed with l^O (25 ml) and 
the p r e c i p i t a t e formed was f i l t e r e d end washed with HjO, 
anmonical ^0^ HO and f ina l ly with acotonoi. The colour-
l e s s pp t was dr ied and on examination on TLC i t was found 
to bo a mixture of several pro duct SR 
The aqueous por t ion was neu t ra l i zed with Ba003ii 
I t was then concentrated cmd checkcxI on deacending PC 
fo r sugars in the solvent system Butanol-Acetic a c id -
water (4tl»5) and found to osntain Ij-rhamnoso as tho 
only sugar* 
Acid Hydrolysis with 7?6 Methanolic H^SO. - Compound B^ 
(2o mg) was rofluxed with TA methanolic H2«S0^  (lo ml) 
fo r s ix hours* On conpletion of the reac t ion i t was 
d i l u t ed with water (25 ml),» Tho methanol was removed 
under vacuo and the aqueous mixt^ure was ex t rac ted with 
CHCI3 (3 X 20 ml) „ Tho CHCI3 e x t r a c t was washed with 
water (3 X 25 ml) and dr ied over anhydrous Na^SO.» The 
CHCI3 was removed and the residue was found to be a 
mixture of several products on TlC» 
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The aqueous p o r t i o n a f t e r n e u t r a l i z r . t i o n with 
BaCO^ was filtcirGd^ concGntra ted and sub jcc tod to PC 
(BAW 4 si 15) ft The on ly sugar rhamnose was found t o be 
prosGnt which was oonfirmed by co-PC wi th the a u t h e n t i c 
sample » 
A c o t y l a t i o n of Compound Bg 
Compound B^ (50 mg) was added C^HcN (1 ml) and 
Ac^O (1 ml) and t h e r e a c t i o n mixture was k e p t a t room 
t empera tu re fc^r o v e r n i g h t . The r e a c t i o n mixture a f t e r t he 
u sua l workup a f forded an a c e t a t e , IR \) ^^^.t 2940, 2842, 
1735, 1450, 1380, 1235-1245 (b road) , 980, 920, 905, 
880, 850 cm • 
m m/z ( r e l « Inte) t 856 (0«2) , 850 (0,5) , 835 (0.4) , 
775 ( 0 , 6 ) , 715 (0«3>, 703 (0«6) , 589 ( 1 ) , 551 ( 0 , 4 ) , 
515 ( 1 , 2 ) , 503 ( I 6 n 5 ) , 397 ( 2 2 , 5 ) , 283 ( 1 2 , 1 ) , 273 ( 7 6 , 8 ) , 
184 (10 ) , 171 ( 2 2 , 1 ) , 153 ( 4 9 , 2 ) , 139 ( 5 2 , 2 ) . 115 ( 1 0 , 3 ) , 
H I (45ft5), 81 ( 3 3 , 8 ) , 55 (13,1>, 42 (lOO), 
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C H A P T E R ~ 3 
Chemicsal examination of the seeds of 
gleurog)9CTmm angelAcolcles 
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Pleurbaperinuiq angel jco ides (DC) Clarke (N,o, 
Itoibelliferae) i s mostly birai la l o r perennial e r e c t herb»^ 
usual ly about 4 f t , l a height» The p l an t I s general ly 
found on Himalayan t r a c t s of Kumaon region a t the 
a l t i t u d e of 11500 ft* Leaves are lanceola te , 
a l t e r n a t e ra re ly opposi te , and pinnatoly compound 
with white margine» The Inflorescence i s an 
Interdetermlnant umbel often subs tended by an Involucre 
of b rac t s* F r u i t s are sahizocarp with dorsal ly compCM** 
sed seeds, ped ioe la te , measured l/2«.3/4 inch in lengthy 
often exceeding the b r a c t e o l e s . Carpels are taiin, 
winged l a t e r a l l y and are r idged f l ] , (Photograph 
affixed) 
Prqylpus woJCjlcs, The seeds of P> angel icpldes were 
Odi^ imlned for i t s e s s en t i a l o i l cons t i tuen t s and hydro-
d i s t i l l a t i o n of seeds gave 256 p leasant snel l lng v o l a t i l e 
o i l s * ^ e cons t i t uen t s wore i den t i f i ed by GLC as 
|3-phellandrene, '^-terplnone^ 2«heptanol, methjfl 
heptenone^ nonylaldehyde, l l n a l o o l , l i n a l y l ace ta te , 
p - fomesene , curcumene, geranlo l , ne ro l , c i t r a l a, 
c l t r a l b , geranylacetatc and f ame sol [2]ii Apart 
from t h i s no o t h e r <iheaaical cons t i tuen t i s i s o l a t e d 
from t h i s p lant* 
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S/ Kanrtschaticuin, the othor ^ o c i o s o£ 
PlQurpspprrnum has boen examined for i t s polyacetylenlc 
confounds [ 3 ] , phospholipase D [ 4 ] and fa t ty acids [ 5 ] 
and found to contain j)OtroseliG acid, p c t r o s c j i d i c acid, 
pa lmi t i c acid, l i n o l o i c acid and o l e i c acid,, Apart 
from t h i s no o ther repor t of the chemical s tud ies of 
PI euro apormum i s ava i lab le in the l i t c r a t u r c r 
Iftribolliferao as a whole i s r i ch in e s s e n t i a l 
o i l s [6] coumarins, ^7] ace ty lenic compounds [ 8 ] , 
t r i t e r p e n e s and saponins [ 9 ] , seed o i l s [ 9 ] , flavonoide 
and phonyIpropones [10] i» 
Al l umbelliferous p l a n t s are aromaticn Thoy 
prochice e s s e n t i a l o i l and b iogene t ica l ly r e l a t e d rGains«> 
The os sen t i a l o i l s contain mainly monotorponos sesqui-
torpcnes and phonyIpropanoidsri Many wellknown 
e s s e n t i a l o i l cons t i tuen t s i so la ted from an umbel l i fe-
rous p l a n t s boar t h e i r gener ic names epg»carvono from 
Corum carvi* There are however. sDme cons t i t uen t s 
of e s s e n t i a l o i l and int imately r e l a t ed non-vo la t i l e 
5g^c{uiterpenes which seem to be much more c h a r a c t e r i s -
t i c of unibelliferae« Among them daucon-type sesqui -
te rpenes , e s t e r s of monoterpene aldehydes, the 
acQtogcaiic l i g u i t i l i d o - t y p e confounds j^ l l ] and the 
guaianolido and germacranolide-type lactone [12] 
have been isola ted* 
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PhonyIpropanoids aro widely found in urribGlll-
forao. These compounds are often i so la ted in the 
e s s e n t i a l o i l f ract ion of f r u i t s o r roots*. No simple 
e s t e r s of p-KK)umar±c acid have becai i so l a t ed from t h i s 
family [13] bu t an unusual combination with a monoter-
pene e^ge p«<;oumaroylfonGhono from the roo t s of s o s c l i 
s ibir icum [14] and with a sesquiterpene e»gi, f a m e s i -
forol B from Focula assa»»£octida [15] were reported^ 
This compound i s of b loeynthet ic i n t e r e s t because of 
the close s t ruc tu ra l r e l a t ionsh ip of i t s sesquitorpono 
moiety to the p l an t growth regu la to r , absc i s i c acid* 
A considerable amount of phenylproponos occur in 
umbolliferae and amongst these myr is t ic in ocours 
r e l a t i v e l y widely [16] which has hel lucinogenic 
p r o p e r t i e s [ 1 7 1 B The taiown phenylpropenes of umbelli-
fcrae f a l l Into f ive c lasses according to the hydroxyla-
t ion (or methoxylation) pa t t e rn of the benzene r ing 
itOe 4nnonohydroxy (or methoscy) , 3,4«^ihydroxy (or 
methoxy) , 3,4,5-tr ihydroxy (or methoxy) , 2 , 4 , 5 - t r i -
hydroxy (or mothoxy) and 2,3,4,5- te t rahydroxy (or 
mothoxy) [13] t The 3,4,5-tr ihydroxy or mcthoxy pa t t e rn 
i s very conroon in t h i s family but tlio isomeric^ 2 , 4 , 5 -
p a t t o m i s rcirc and i s confined to carrote This 
includes asarone and r e l a t e d benzaldehyde [18]« There 
i s no r epor t of the occurrence of 2 ,3 ,4- t r ihydroxy o r 
motho^Qr phenylpropone in umbolliferae bu t 2 ,3 ,4 ,5 - te t ra • • 
raethoxyallylbenzeno [19] has been reported to occurn 
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Presen t Work: 
s ince no Et/stematic chemical examination has 
been done on t h i s p lan t , a de ta i l ed chemical i nves t iga -
t ion was undertaken with a view to i s o l a t e new and 
b io log ica l ly ac t ive constituents*. The exhausted seeds 
a f t e r the removal of v o l a t i l e substances were dr ied and 
ex t rac ted with hexane« The hexane e x t r a c t was concentra* 
tod and examined on TLC which showed about 8 d i s t i n c t 
spots on O3cposuro to iodine vapoursn Five of these 
spots were pos i t i ve to van i l l i n - su lphu r i c acid for 
monotcrpenes and phonyIpropeneso One of the f ive spots 
f luoresced l i g h t b lue under U,v» l i g h t which could be 
due to a phonylpropanoid» 
The heacane e x t r a c t was chromatographed over 
neu t r a l alumina which afforded 3 c r y s t a l l i n e compounds, 
PA«1, PA-2 and PA-3* Vh^T, was provis ional ly designated 
a s pleuro^ermin© Sane f r ac t ions were o i l s and were 
no t inves t iga ted ftirther. 
The res idue l e f t a f t e r the hexane ex t rac t ion 
was fur ther ext rac ted with methanol a t room temperature« 
The methanol ex t r ac t was concentrated and examined on 
TLC vrtnen i t was found to contain 6 compounds* s i l i c a 
gel csolumn chromatography of t h i s ex t r ac t afforded only 
one c r y s t a l l i n e solid^ PA«-4« I h i s compound was 
p rov is iona l ly designated as angelicoidenol* This 
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compound was sublimed at high tempcraturo. The sublimato 
was colour less c r y s t a l l i n e plr.te l i k e which turned 
cottony on long standing^ 
jStruct^urc Eluciclatixjn of Cbmpounds 
Plourospormin 0PA»«2) 
This compound was oluted in hoxox-iG-bcnzGnG (1:1) 
o 
as Colourless needles, mp 50 (hexone) and analyzed for 
C-^H-gO^ (M , n /z 200) p I t gave l i g h t blue fluorescence 
In U« V# l i g h t and i t s U^ V,» spectrum showed two 
absorpt ion maxima a t 264 and 312 nm Indicat ing i t to bo 
a aromatic compound^ The aromatic na ture of the 
compound was fur ther supported by IR sx^cctrum which showed 
a sna i l peak at. 3030 cm and strong peaks between 
"•1 1600-1430 cm and several moderately strong peaks In 
low«fjcequency region^ The parent ion in i t s mass 
spectrum was the base peak vAiich addi t iona l ly confirmed 
the aromatic nature [2o]i. The in tense K band a t 264 nm 
in i t s U» V|i spectrum i s ind ica t ive of a chromophore 
conjugated with the phenyl r i n g [ 2 0 ] • This chromophoire 
may be •*C=0 and not a carbonyl group as shown by the 
IR spectrum of the compoundp The sharp band at leoo cm" 
can be p a r t i a l l y ascribed tc:) the conjugated «C=C-
s t re tch ing v ibra t ionr A strong band at 965 cm" in the 
IR spectrum of t l i i s compound indicated t r ans Olafinic 
••1 
hydro^oniC^O]^ The bands a t 1195, 1095 and 1025 cm * 
were duo t-> phenolic e t he r s [;21]p These data shOT*3d 
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the proscncG of a phonyl r ing , OCH3 group and an 
unsaturated side chaine The attachment of var ious 
s abs t i t uen t s on the aromatic r i ng and the stereochemistry 
of the o l e f i n i c protons was deducPd by i t s ^ ^^^ ^^^ 
mass spectraB 
A doublet atcT 1B85 (J = 7Hz) in the „H m/R 
spectrum of t h i s compound can be assigned to a mctlTyl 
group a t tached to on o l e f i n i c doubla bond^ The m u l t i -
p l e t betwoon<5'5t60-6«10 and a doublet a t ^'6«i30, 
J = 15 Hi3^  can be assigned to C-7H and C-S H of oJL?£^ic 
side chain respectively0 A la rge coupling cons tan t 
of 15 Hz obttiined for C-7 H showed the t r a n s configu» 
ra t ion of side chain Ole f in ic protons C22]B TWO sharp 
s i n g l e t s at(j3«70 and a t 3B75 indicated the presonco 
of throe methoxy groups a t tached to the aromatic ring« 
Two OCHj groups have same chemical shifty A p a i r of 
doublets atj96ii30 and 6.75 can be assigned to two 
aromatic protons** Their J value of 6 Hz each showed tha t 
thoy were orthp_ coupled [22]e This a lso proved t h a t 
the aobs t i tuents , three mothoxy groups and a propenyl 
s ide chain, wore a t 1,2,3 and 4 posi t ionsof the aromatic 
r ing* The attachment of prcpenyl side chajn a t 
pos i t ion-1 and the three mothoxy groups a t 2 ,3 ,4 -pos i -
t i o n s was fur ther proved by i t s mass ^oectrum T(*iich 
showed the prominent peaks a t ra/z 208 (M*^  , 193 (M"^-CH3) 
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OCT I-: 
CH3C 
(1) 
oaL 
> 
GH-sCIi-CIU 
-CO 
H-3cGI>-Cl-l. 
ra/z 20 G m/a 193 
-20Ci-L 
-Cn=CM-CI-L 
iVz 105 
m" 
p r Trn''*'^  ^ ^^'''^ 
m/z 165 
ScT;eine-l, ii:i::,i Fr:.(j^onti-x.lc>n -x? P le , , r f ? s ;^omin 
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177 (M"^  -OCH^) , 165 (M'^ '-CH^ + Cd) , 150 (M'^-2CH3 + CO^  ^ 
135 (ISO-CHg) and 105 (M'*'«2 OCH3 + s ide chain^ « The 
format ion of en ion a t ny'z 165 by l o s s of a CX) from 
t h e ion a t m/z 193 was acoompanied by a me ta s t ab l e 
peak a t n / z 141a These i o n s have been shown in 
SGheme«»l and t h e above f ragmenta t ion p a t t e r n was found 
i d e n t i c a l wi th t h e f ragmentat ion p a t t e r n r e p o r t e d fo r 
1 ^2^3-tr imethoxyben2ene [23]n T h i s sliowGd t h a t the 
t h r e e methoxy groups i n t h e compound were on the 
a d j a s c e n t carbon atoms of t h e aromat ic ring,* The above 
da t a confirmed the s t r u c t u r e for p l o u r o ^ e r m l n t h e now 
p ropcny l benzene a s l ' ^ r o p e n y l - 2 , 3,4-trimetho5cybc3izono 
(U B Although t h i s compound h a s been syn thes i zed e a r l i e r 
[ 2 4 , 25] and found t o p o s s e s s some a n t i s l e e p J n g a c t i v i t y 
[ 2 4 ] , t h i s i s t h e f i r s t r e p o r t of i s o l a t i o n of t h i s 
compound from any n a t u r a l source^ ^Subsequently t h i s 
c o n s t i t u t e s the f i r s t example f o r t h e occu r r ence of 
2 ,3 ,4- t r i jnc thDxy phenylpropene i n the family u m b e l l i -
f o r a o . P r e v i o u s l y l*^ ly l«2 ,3 ,4 l - . t r ime thoxybenzone h a s 
been i s o l a t e d from Asanim h o t e r p p o i d s C26]« 
Juigcljjcoidenol (PA«.4) 
T h i s compound , mp 255-57*^ ( s e a l e d c a p i l l a r y ) , 
C'K;]D" 1 6 » 1 2 ° { C 0^46, BtOH) showed M"^  ion a t m/z 
I70«130l (^10^8*^2^ " I t gave c h a r a c t e r i s t i c v i o l e t 
c o l o u r fo r t e r p e n e s vhon sprayed wi th v a n i l l i n - s u l p h u r i c 
134 
ac id and heat ing tho TLC p l a to a t 110*^  for 10 minuteSc 
I t a lso gave brown colour on spraying with Liobormann-
Burchard reagent and heat ing tho p l a t e . This compound 
was sublimed a t 181*^i 
The IR spectrum of t h i s compound showed a 
complex pa t t e rn of bands in 1320-^50 cm region, t y p i -
ca l of many s t re tching and bending v ib ra t ions , usual ly 
found in bornane der ivat iveSP Tho sharp doublets a t 
-•1 1380 and 1365 an indicated the presence of a genw 
dimethyl group in tho compound [^27], The bands a t 
••1 3330 and 1020 cm indicated the presence of OH group 
in the Gompounde The IR spectrum of t h i s compound was 
s imilar to hydro3<y bornane ["27, 28]« 
Angclicoidenol formed a d iacc ta te (M"^ ^ rrv/z 254) 
a t room temperature vAicai t r ea t ed with AG20-pyridineo 
AcGtylation under these condi t ions indicated the 
absence of t e r t i a r y OH group* The IR spectrum of t h i s 
ace ta t e lacked absorptions due t<-) OH group, ins tead i t 
-1 
showed bands a t 1725 and 1250 cm for acetyl group* 
The mass spectrum of the ace ta te had a molecular ion 
peak 84 ainu higher than the o r ig ina l compoundr This 
showed the formation of d iaceta te^ 
Prom the study of ^Hi NMl ^ >««tarum of a n g a l l -
coidenol i t was evident t h a t both the hydroxy groups 
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were secondary In naturep Further tlie -^ H NMR ^ectrum 
showed a mul t ip l e t centered at^5^3»60 (in DMso-d ) for 
two CH-OH while in d iace ta te t h i s signal shif ted 
down f i e ld by 0|»94 and I^IX ppm and appeared as double 
doublet at<P4p56 and a mul t ip le t a t J'4ft72r The 
s h i f t of 0094 and lo l2 ppm c lear ly indicated t h a t 
both hydroxy were secondary in nature^ 
13 
The C NMR spectrum of angelicoidenol in 
pyridino-d_ exhibi ted nine l inos for ton carbon atoms 
(Pig* 1) « This spectrum suggested five types of 
carbon iftOe ^ 3 ^ 4t>2» "^ , quafcemary and hydroxylated« 
The actual assignment was derived on tho b a s i s of 
s ingle frequency off-resonance decoxiplod (aPORD) 
experiment and res idua l CH oDuplings (Fig^ 2) which 
wor^ also compcurable with bomeol ["29, 30] (Table - I ) , 
Tho s t ruc ture of t h i s compound was f ina l ly obtained 
by the mass spect ra l fragmontatione Tho MS showed 
peaks a t m/z 155 and 152 due to l o s s of CH^  and H2O 
from tho paren t ion respectively<, The mass spect ra l 
fragments arc shown in Schcme~2 which resemble with 
hydroxy bomanos [28 , 31 ]» The ion a t n\/z 111 (base 
pea)^ confirmed i t to be a 2,5-dihydrDxy bomane [ 2 8 3 B 
The mass spec t ra l fragments of i t s aceta te a t 1V2 
254 (M"^  195, 168, 152, l'3Tr 135, 134, 126, 119, 109, 
108, 93 and the base peak a t nv/z 43 was also ind ica t ive 
of 2,5-diQCOtoxy bomane [ 2 8 ] B 
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Final ly the s t ruc turo and storoochanistry was 
doducxid by oxtensivo study of H NMR, in pyridino-dS « t 
90 MHZ which showed oomplGx pa t t e rn duo to diagonal 
p a t t e r n of hgfdroxy group allowing a l l protons to have 
d i f fe ren t orientations© I t showed three s i n g l e t s a t 
(5^0ji90, 1«05 and li,40 for three quaternary methyl 
gro ins iiiO, C-e CHj, C-9 CH- and C-lO CIL respect ive ly 
and a br^ad s ing le t atJ^SuSOfor 2 OH (D20-GxGhangGable) , 
The doublet of doublets a t 5^ 1«15 could bo assigned to 
3«^ndo-H which was coupled with 3-^xo"»H and 2-exo-H 
giving risQ to coupling constant of 13e5 and 3.5 Hz 
rcspQCtivcly. The other doublet of doublet at<S'l|i72 
could ce r t a in ly bo due to e-exo-H whidi was coupled 
with 6»<endD«H and 5"*aido*H giving J va lues of 13 and 
3 Hz respect ively« The doublet a t (^lo95 was safely 
assigned to C-4 H « Apparently C-4 H may be coupled 
with the 5-endo-H, 3 oxo-H and 3-endo-H but showed 
only a doublct(j=SHa) duo to coupling with 3-e30o-H,» 
Tho dihedral angle [32] of tho o ther two protons did 
n o t allow them to cot^ile with C«< H« h e igh t IJne 
s ignal was observed a t (P2i,70-2t»50 which was In the form 
of dbublet of doublet of doublet (dddj with coupling 
cons tan ts of 1 3 B 5 , 9«5 and 5 Hzp I t was obtained 
duG to coupling of 3-endo-H^ 2«cxo«H and 4«-H respoct lvoly 
with 3-Gxo-Hp Thus t h i s signal was assigned to 
3-oxo-H, The s igna l of 6-ondo-H was found to bo 
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rQsonatdng at^"'2«8-3o05 producing a symrriGtrical doublet 
of douMot (dd) on coupling with 6-GXO-H ( J = 1 3 HZ) and 
5-Gndo-H (JaeiiS Hz) t, The proton (oxo-I^ at tached to 
C-2 with sQcondozy hydrojty (endo) rosonatGd a t / ' 4^50 
and produced a t r i p l e doviblet duo to coupling with 
3«<33e>.H^ 3»^ndo*«H and 6«e3co"H having coupling 
cons tan t s 9«5, 3«5 and 2Hz rGSpoctivcly„ Similar ly 
tho doublet of doublet a t ^ 4«»29 was assigned to the 
proton (endo) a t 0 5 , coupled with 6»«oxo«H (J=3Hz) 
and 6<-Gndo«H, (Jw 8|,5 Hz)» The coupling with 4-H 
would not s p l i t the signal due to 90 dihedral ang le . 
T h e ^ values and coupling cons tants arc vary close to 
Anet*s t heo re t i c a l va lues [32]*. The -^ H NMR assignment 
were Confirmed by decoupling experiments on individual 
protons (see experimental) n 
The stereochemistry of C(2)-0H was also 
confirmed as endo since the compound had a negat ive 
^ e c i f i c ro ta t ion typ ica l o£ 2'-endo-0H bornane 
der ivat ive^ Isobomeol and r e l a t e d bornane de r iva t ives 
having 2-exo-OH were reported to possess p o s i t i v e 
speci f ic r o t a t i on [28]« 
This compound on r e fluxing with T% methcinolic 
H2S0^ for 6 hr* was oonverted in to monomothoxy bomool 
de r iva t ive which ^owed tho s ignal in i t s H Nm 
spectrum for 2K3ndo«H atci'3e80 a s t r i p l e doublet (dd(3> 
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having coupling constants of 9»5, 3,5 and 1 »5 HZ s imi lar 
to angclicoidonole ThQ signal of S-ondo-H disappGarod 
and tin addi t ional s ing le t CLt c^ 3„15 was observed due to 
OCH3 group and a doublet of doublet J = 8^5 and 3^5 Hz 
was observed a t (;5'3o25 which was assigned to 5-endo-H 
having 5«exo-«0Me« The reasonable explanation of the 
mothylation of 5-exo-OH could be tha t i t was l e s s 
hindered as oiiirpared tc, 2-endo-.0Hp This fur ther 
proved t h a t the second hydroxyl group in angelicoidonol 
had 5«^xo stPreochemistri^n This typo of mothsrl«tion 
was perfonned for the f i r s t time on hydroxy bornane and 
the compc:)und formed was a nev; b r nane der iva t ive IBGO 
5*<3xo-methoxybomeol» 
On the bas i s of the data obtained above the 
s t ruc tu re of angelioidenol was assigned as 5-exo-hydroxy« 
bomeol (1,7,7-trimethyl»«X-endo-5-exo-dihydroxy bicyclo 
[ 2 , 2 , 1 ] heptane) (2a) » The d iace ta to and methylated 
products can be representod by ^ and 2c respect ively^ 
Although t h i s a->mpound has been synthesized e a r l i e r 
[ 2 8 , 33] but never i so l a t ed from a na tu ra l a^urce» 
I s o l a t i o n of 2a fran P^ angi l icp idos c o n s t i t u t e s f i r s t 
r e p o r t from nature« 
The other i n t e r e s t i n g feature were observed in 
the -^ H NMR study of 2a in d i f f e ren t solvent systems, 
CDCI3, DJMSO«-d^  and CgD-N (table«2)» I t was observed 
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t h a t the pyr idine was the be s t solvent for studying thQ 
^H M^R because the s p l i t t i n g was very dLear^ A c l ea r 
separation of 3-exD«H and 6-endo-H s igna l s atS^^l^lpS 
and o 2ii8*»3c»05 were observed while these s igna ls • 
appeared as m a l t i p l e t eiround S 2^,10-2^50 in CDClj 
and DMSO«d,t, The o ther s igna ls l i k e CH-OH were also 
separated in t h i s solvent and a c lear , well resolved 
s p l i t t i n g of each signal was observed which was not 
found in case of CDCI3 and DMSO-dg^  By these observation 
i t appeared tha t pyridine was a b e t t e r solvent for 
H NMR study of hydroxy bornane der ivat ives* 
Occurrence of ODiipound (2a) in nature also supports 
the spQculations of many authors [28^ 34, 35] tha t such 
typo of conpound may also occur in nature« Indeed t h i s 
Gompound has now been i s o l a t e d from Wj^ angel icoides 
which oons t i t u t e s the f i r s t example of any dihydroxy 
b i c y c l i c wswterpone found in naturon The microbial 
and chcanical transformations [28, 34, 35] of bomeol 
ace ta to hjssre y ie lded a nuntoer of dihydroxy compounds i«c„ 
2,3-*iihydro:xy, 2,5-Kaihydroxy and 2^6-dihydroxy along 
with 2-cndo«5«Qxo-»hydrDxy bornane as main product* I t 
appears t h a t in t h i s p l a n t probably se lec t ive enzymes 
form p r e f e r e n t i a l l y 5-exo-hydroxy bomeol«• The mechanian, 
however, remain obscurQe 
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T a b i c - 2 : ^H NMR (90 MHz) Chcanlcal S h i f t s ( ^ , ppm 
from TMS) o£ / j igQlla j iaonpjL (2a) end I t s 
D e r i v a t i v e s 
2a (CeDcN) 2a 2a + 2b 2 c 
"^ "" TB'Mso-dg) T^ci ) ToDcig) ra>ci ) 
C - 8 * CHj 
C - 9 * CHg 
C-10 CH3 
C-2 H(exo) 
0»90 S 
IftOS s 
1 A 4 0 S 
4«50 ddd 
( 9 , 5 , 3 . 5 , 
2) 
O B 7 5 
Oe75 
IfOO 
3 . 6 0 
s 
s 
s 
m 
Ot^ie s 
0»81 s 
1#^4 S 
3ii83 m 
Ofl84 
0 r 8 6 
i»»oo 
41,72 
s 
s 
3 
m 
O B 7 2 S 
0«78 s 
0«92 s 
3 « 80 ddd 
( 9 B 5 . 3 . ! 
1 .5 ) 
H(oxo) 2 . 2 - 2 , 5 ddd 1 . 9 0 - 2 . 3 0 m 2 . 1 - 2 . 5 0 0 . Z . l O - 2 . 5 0 2 . 0 1 - 2 . 4 0 
( 1 3 . 5 , m m 
C-3 9 . 5 . 5 ) 
H ( G n d o > l . l 5 dd 1 . 1 5 - 1^25- 1 . 1 8 - 1 . 0 8 -
( 1 3 . 5 1 .30 m 1.50 m 1 .32 m 1 . 2 9 m 
3 . 5 ) ' 
C-4 H 1 .95 d 1 .50 d 1 .73 d 1 .85 d 1 . 7 9 d 
(5) (5) (5) (5) (5) 
C-5 H ( o n d o ) 4 , 2 9 dd 3 . 6 0 m 3 . 8 3 m 4 . 5 6 dd 3^25 dd 
( 8 . 5 , 3 ) ( 9 , 3 ) ( 8 . 5 , 
3 . 5 ) 
H(03CD) 1 . 7 2 dd - - 1 . 4 8 - 1 . 4 8 -
itZ^y^ If)70 m 1 . 7 0 ra 
C-6 
H ( c n d o ) 2 . 8 - 3 . 5 dd 1 . 9 0 - 2 ^ 1 0 - 2 . 1 0 - 2 . 0 1 -
( 1 3 , 8 . 5 ) 2 . 3 0 m 2 . 5 0 m 2„50 m 2 . 4 0 m 
O t h e r s 5»G0 b r s « - 1 . 9 5 , 3 .15 s 
(2 X OH) 1 ,98 s ( O O L ) 
D^O o x - (2 X 
changoab lG OCOCH^) 
'* ' i k l g n a l s may bo' r o v e r sod 
+ l i t , d a t a [ ;283 . 
» 
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Compound PA»1 (32^ (trlaGontanG) 
I t was o b t a i n e d from bGnzone-hcxano (1 ;3) 
f r a c t i o n s and cxys t a l l i zGd from hoxano a s c o l o u r l o s s 
S o ^ ^ n\«pft 68 • I t s mass spoctrxan showed t h e molecu la r 
Ion pGak a t n / z 422 which suggostod t h e molecu la r 
formula a s C3QHg2i» Tho IR spectrum showed bands a t 
2895, 2800, 1460, 725 and 720 am"^, c h a r a c t e r i s t i c of 
l o n g chain hydrocarbon^ The MS of tlie compound had 
c o n s i s t a n t l o s s of 14 aimi i n d i c a t i n g t h e compound t o bo 
of iTYdrocarbon naturG«, Absence of M-15 ion in tho 
mass spectrum of t h i s a:)npound sugges ted i t to be a 
s t r a i g h t chain hydrocarboni> The base peak of t h e 
spectrum was observed a t m/'z, 57f» The mass s p e c t r a l 
f ragmonta t ion was t y p i c a l of hydrocarbons«, Th i s 
compound was i d e n t i f i e d a s t r i a c o n t a n o on t h e b a s i s of 
above da t a and d i r e c t comparison with an au t l i cn t i c 
sample (mp, irtnp, 00-IR, CO-TLG and I-IS) [36 l« 
CH3-(CH2)28-CH3 
Oompound P A ^ ( 4 ) ( S i t o s t e r o l ) 
The conroound FA-3 was o b t a i n e d from the 
f r a c t i o n s of bonzGne-othyl a c e t a t e (9:iy and c r y s t a l l i z e d 
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from mcthcmol as c o l o u r l e s s nocd los , mp ISS '^^ r 
4 was pos i t l vG tx;. LiGbormGnn-Burcharcl onC t o t r a n i t r o -
mcthonG t e s t s which suggested i t t o be a u n s a t u r a t e d 
storaidft 
I t s mass spectrum showed molecu la r ion peak 
a t n / z 4 l4e I t had IR bands a t 3430^ 1060 cm 
( e q u a t o r i a l -OH) 1640, 840 and 800 cm" ( t r i - s u b s t i t u t e d 
o l i f i n i c l inkage) t< The •'•H NMR spectrum had chemical 
s h i f t s a t < ^ 0 « 6 6 (C-.18 CH3) , l .oO (C-19 CH )^^ , 
O»80«O,90 Cm, 12 H, 4 X CHg)^  1^68 (-OH, D^O-exchongeable),, 
3«48 (m, 0 3 H ) and 5.32 (m, IH, C<:-P| B Mass spectrum 
of 4. had i o n s a t ir /z 414 (M"*^ 399 (M-CH3) , 396 (M-H20), 
381 (M-CH3 + H20)^ 303 (B-r ing f i s s i o n ) , 273 (M-side 
c h a i n ) , 255 (H-sc •»• Hj^^ * ^'^'^ [M-sc + 4 2 (D«ring 
f i s s i o n ) ] 213 (23I-H2O) and 43 (baso p e a k ) , 
prom conpar iaon of t h e above ^ e c t r a l d a t a 
w i th the r e p o r t e d da ta of s i t o s t e r o l I^S?], mixed 
m e l t i n g p o i n t , CX)»»TLC and CO-.IR wi th an a u t h e n t i c 
sample t h e compound PA-^ h a s been i d e n t i f i e d a s 
s i t o s t e r o l . 
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E X - P E R I M E N T A L 
Mps#i were determined in open c a p i l l a r i e s unless 
otherwise s ta ted, and are uncorrectedn The uv spectra 
were recsarded on Pye-unichem SPS-loo spectrophotcxneteri, 
I.R« spectra were taken on Perk in Elmer 399 B Infraired 
spectrometer in KBr disc unless otherwise statedn The 
^H NMR ^ e c t r a were recorded on Perkin Elmer R-32 
(90 MHz) and V&rian A-^ eOD (60 MHz) spectrophotometers 
i n solvent specif ied using TMs as i n t e r n a l referoncoe 
Al l chemical s h i f t s va lues are reported in S (ppm) ^ 
13 
* C NMl spectrum was recorded on Varian XL-lOO a t 
25«2 MHz. Mass spectra were determined on JIBOL JMS-D 
300 mass spectrometer with JMA-2000 data processing unite 
High reso lu t ion mass spectrum was recorded on JSOL ina^ 
spectrometer with high resolut ion« Optical r o t a t i o n s 
wore taken from JAsGO DIP-181 P^lerlrvotor and GLC on 
Perkin Elmer 3920-a Gas canromatographc TLG was 
performed on s i l i c a ge l G (BDH) and the spots were 
v i sua l i zed v/ith iodine vapours unless otherwise s t a t ed . 
S i l i c a gel (6D-120* mesh, BDH) and neu t ra l alumina • 3DI^  
were used for column chromatographyr P l a t e s of (0,75 imi) 
th ickness were used for prcpra t ivo TIJC*, Al l Rf values 
were re fe r red to TLC s i l i c a ge l G COB25 mm) « 
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SCHgMariC RBPRSSBI-JTATIOM OF THE EXTRACTION OF 
THS SEEDS OF PtBUROSPERMUM ANGBIH:-^OIDES 
i ^ ^ ' » i . . ^ T ^ . . » , i 
SGods (li>5 kg) 
X 
X Stoom d i s t i l l a t i o n 
X 
X 
X 
I X 
mlxturo of o s sGnt in l o i l Marc 
o x t r a c t o d G X n-hoxonG 
a t room X tompi, 
X 
X 
^ — ^ ^ — - ^ . ^ 
X X 
hoxanG extract Marc 
51 g (5.496) X^ 
Gxtractcd JG methanol 
at room X tGiTtt). 
I X 
Methanol extract Marc 
40 g (Zt^eH) (discar. 
dc<30 
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Extract ion of seeds ~ The seeds of P^p apgelicojLdes 
(lo5 Jcg) ool lected from Dodital in Kumaon region^ 
a f t e r steam d i s t i l l a t i o n ^vere a i r dried and powdered^ 
The ix3wdered seeds were ex t rac ted vjith n-hexane 
(5 X 51,5 1) a t room temperature,, Tho hoxane e x t r a c t 
was conccntratod and 51 g* viscous e x t r a c t was 
obtained^ Ihe marc was again oxtractod with 
methanol ( 3 X 5 1) a t room tcmperaturo. concentrated 
in vacuo and methanol e x t r a c t (40 g, 3B€P0 was 
obtainedo 
soparat ion cincl i s j la tJon, of d i f f e ren t purp 
cbnyounds i^ rom Kbxcuib' cactr'act 
The hcxane e x t r a c t was examined on TK; 
(Si-gelV and found to contain about 8 substances© 
50 g of i t was chromatographed on neu t r a l alumina 
column (1,5 kg) and e lu ted with the solvents of 
increasing po la r i ty^ The r e s u l t s arc shown in 
TablG«3B 
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Tablo»»3: Chromatography of n*«huxc!nc o x t r c c t (50 g^ 
SiiNOrt E l u o n t E l u t i o n 
VQlumo(l) 
1-8 hoxano 
W e i g h t Oompp Rf„ 
200 mg mJbcturo 
o f Gssc3n-
t i a l o i l s -
9-27 C-H,»hG2<cne 
^ ^ (1 :9 ) 
28-52 C<-H-.-.hcxanG 
^ ^ (1 :4) 
5 3 - 6 5 C,H^-hoxano 
^ ^ ( 1 : 3 ) 
66-110 C^H^-hexane 
^ ^ ( 1 : 3 ) 
1 1 1 - 1 1 8 C^H^-hGxDJic 
^ ^ ( i s l ) 
1 1 9 - 1 5 1 C ,H ,-hGxanQ 
^ ^ (1:1) 
1 5 2 - 1 6 3 C^H^ 
1 6 4 - 2 1 4 CftH.-StO^^c 
2 1 5 - 3 0 0 C.H -StOXc 
^ 6 (1 xlT 
9n5 
l 5 o 5 
6n5 
2765 
4 
1 6 , 5 
6 
24 B5 
43 
viscr>us 
v i s c o u s 
110 mg 
V i s c o u s 
o i l 
180 mg 
»« 
ft* 
mass 
o i l 
PA-1 
-
PA-2 
oUL 
o i l 
235 mg PA-3 
+ VisODUS 
o i l 
V i s c o u s 
o i l ch lo . 
r o p h y l l 
tm 
0«89 
0-52 
0.63 
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Copipound PA-1 ( t r l a con t o n e . 3) - I t was o l u t o d i n 
h o x a n c - b o n z o n o (3 :1 ) and c r y s t a l l i z e d from h c x a n e a s 
GO l o u r l e s s s o l i d mp 68 n 
Rf = 0|,89 i n hoxano 
I R l / m a x : 2824 , 2800, 1460 , 725 , 720 cm" „ 
m .rn/2 (rGlflii-it„) : 422 (M"^ Cg^H^^, Oo43) ,393 ( 0 » 1 0 , 
379 C0fl l8) ,365 (0fl21) , 351 (On21) , 53? ( 0 ^ 2 1 ) , 323 | 0 , 2 3 ) , 
309 (0ft23), 295 ( 0 ^ 2 6 ) , 281 ( 0 , 2 8 ) , 267 (0«3*r) , 253 ( 0 , 4 ^ , 
239 ( 0 . 5 3 ) , 225 ( 0 . 5 4 ) , 211 ( 0 . 6 7 ) , 197 ( 1 . 1 4 ) , 183 ( 1 . 2 4 ) , 
1 6 9 ( l p 4 6 ) , 155 ( 2 „ 0 7 ) , 141 (2„94> , 127 (3«95) , 113 (6*25:) , 
99 ( 9 . 4 9 > , 85 ( 3 3 . 1 ) , 71 ( 5 2 ^ 7 ) , 57 (lOO) , 43 (83 .1 ) , 
P lQurogpormin (2^ « I t v;as o l u t o d i n hoxanG-bonzone 
(1 :1 ) and c r y s t a l l i z o d from hoxano a s c o l o u r l G s s n o o d l G s 
mp 5 8 ° . R£ Oe52 i n h o x a n e - G t h y l a c o t a t c ( 8 5 : 1 5 ) . 
y MQOH 
UV. / ) max : 264 and 312 ran; t h e f o l l o w i n g s h i f t s i n 
t h e y^nox WGTG obscrvGd undor d i f f o r o n t c x m d i t i o n s . 
\ MeOH 
(a) /wmax : ( i n a l k a l i n e medium)256 and 312 nm* 
A MeOH 
(b) fi moxi ( a f t e r k e e p i n g t h e so I n . o f compound i n 
s u n l i g h t ) 272 and 312 nm. 
\ MeOH 
(c) n max : (on h e a t i n g t h e sc^lut ion) 282 and 312 nm. 
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\) KBr 
IR M mox: 3030 , 2 9 8 0 , 2960 , 1 6 0 0 , 1 5 8 0 , 1 5 0 0 , 1 4 5 5 , 
1 4 3 5 , 1 3 9 5 , 1260 , 1 1 9 5 , 1 0 9 5 , 1 0 2 5 . 9 6 5 , 
940 , 860 , 815 , 735 cm^^e 
N I ^ ( ^ ' , CX:1^) : l f ,85 (3H, d, J = 7 Hz, -C^CH-qig) , 
3„70 (6H, s , 2 0 0 1 3 ) , 3o75 (3H, s, OCH3), 
5»60-6ii lO (IH, m, CH=OT-CH ) ^6 .30 ( iH. d, 
J = 1 5 Hz, - q i = CH-CH3), 6 ,30 (IH, d, J = 6Hz 
C-5H) and 6 B 7 5 (IH. d, J = 6Hz. C-6H) f 
MS rr /z ( r c l e i n t „ ) 208 (M"'', lOO) , 193 (M-CHg^ 8 2 ) . 
177 (M-OCHg, 1 4 ) , 165 (M«CH3, CO, 4 3 ) , 150 
(M-2CH3, CX), 1 0 ) , 1 3 5 ( I50-CH3, 1 1 ) , lOS 
(M-2 OCH3, CH=CH-CH3, 7 ) , 9l ( 1 5 ) , 78 ( 1 2 ) , 
69 ( 2 1 ) , 53 (7)r. 
Cprnpound. PA-3 ( s l t o s t o r o l ^ 4.) - I t was o l u t e d i n h c x o n o -
o t h y l a c G t a t c ( 9 : 1 ) eind c i r * ' ' s t a l l i z c d a s c o l ' o u r j o s s LIUQCJLQB 
from MoOH, mp 135° Rfp Ofl63 i n benzGnG-ace tone ( 9 : 1 ) 
a n d gave p o s i t i v e L i e b e r t n a n n - B u r c h a r d and TNM tes tSf , 
) )KBr 
IR i ^ m a x : 3430 , 2930 , 2870 , 1 6 4 0 , 1460 , 1 3 8 0 , IO6O, 
1 0 2 5 , 970 , 960, 840, 800 cm^^p 
NJyR (g, CDCI3) : 0«66 (3H, s, 0 1 8 CH3) , 1^00 (3H S, 
C-19 CH3) , 0 , 8 0 - 0 , 9 0 (12 H, m, 4 X 0^3) , I 0 6 8 
(IH, b r a , C~3 CH)^  3 , 4 8 (IH, m, G-3 I^^ 5 , 3 2 
(IH, m, C=C^ , 
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MS m/z (rGl„ int«) 4 l4 (M"^, C29H5Q, CO), 399 (M-CH^, 
2B5) , 396 (M-H2O, 35) , 381 (M-CPij + H2O. 2o) ^ 
303 (B - r i n g f i s s i o n . 35) , 273 (M-sc 30) 255 
(M-sc + H2O, 45) , 231 (M-sc + 42, D- r ing f i s s i o n . 
35) , 213 (231-H2^, 50) , 43 (lOO) „ 
MQthanol Bbctracst - S i l i c a g e l (1 kg) column dhromQto-
graphy of methanol e x t r a c t (40 g) af forded compound 
a n g o l i c o i d e n o l (P^«4)> I t was o lu tod in ch loroform-
methanol (95 «5) eind c r y s t a l l i z o d from chloroform a s 
c o l o u r l e s s p l a t e s (2a) which became co t ton l i k e on 
keeping for a long time„ P u r i t y of t h i s compound wag 
confirmed by GLC, mp ( s e a l e d c a p i l l a r y ) 255-57 , 
Rf 0 ,42 (CHCl3-^Q0H, 92:8) [©( l^^ - 1 6 B 1 2 ° (C 0 , 4 6 . 
MoOM) sublimed a t 1 8 1 ° , 
. KBr 
IR U msxt 3330, 2940, 1448, 1380, 1365, 1340, 1285 
1268, 1178, 1135, 1092, IO68, 1030, 995. 978, 
950, 920, 855 m"^ n 
NMR (cT^CgOgM): 0 ,90 (3H, s, 0 -80^3 )^ 1,05 (3H, s, 
C-9, GHj), 1,40 (3H, s, C-10, CH3) , 
1«15 (IH, dd, J = 13,5 and 3,5 hz, 3-endo-
H) , 1,72 (IH, dd, J = 13 and 3 Ha, 6~exo-
i$ , 1,95 (IH. d, J = 5H2, 0-1 14. 2 , 2 - 2 , 5 
(IH, ddd. J = 1 3 , 5 , 9r5 and 5H2, 3-exD-I^ . 
2 , 8 - 3 , 0 5 (IH. dd, J = 13 and 8,5 Hz, 
6-endo-P$. 4 ,29 (IH, dd. J = 3 and 8,5 Hz 
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S^ondo-I^ , 4«50 (IH, ddd, J = 9 ^ 5 , 3*5 and 
2 Hz, 2-.Gxo»-I^ , 5ft80 (2H, b r s , 20H) « 
NMR i n (cT, DMSO-d^J : O^IS (6H, s, 2 CH3) , 1^00 (3H 
s, CH3) , 1.15 « 1,3 (IH, m, 3-end..-H), 1^50 
(IH, d, J = 5H2 C«4 t^ , l«9*-2o3 (2H, m, 3-.CXO-H 
and G-cndo-?!)), 3 .6 (2H^ m^  2»<ixo-H and 5-Gndo-I^ » 
^H" .'NMR (with decoupl ing exper imonts of i n d i v i d u a l p ro tons ) 
(C5D5N, ^ ) : 0 .90 (3H, s, C-8 CH3>\ 1,05 (3H, s , C-9 CH-) , 
1,40 (3H, s, C-lO CH3), 1,15 (IH, dd, J = 1 3 , 5 and 3,5 Hz^ 
c o l l a p s i n g to d, J = 13 ,5 ife, upon i r r a d i a t i o n a t 4,50 c? ; 
and c o l l a p s i n g to d^ J = 3,5 Hz^ upon i r r a d i a t i o n a t 2,3^^ ; 
3-ondo-.H) , 1,72 (IH, dd, J = 13 and 3Hz, c o l l a p s i n g t o 
d, J = 13 Hz, upon i r r a d i a t i o n a t 4»29tS' ; and c o l l a p s i n g 
t o d, J = 3 Hz upon i r r a d i a t i o n a t 2,90 (3 ; 6-oxo-I^ , 
1 ,95 (IH, d, J =s 5 Hz, Co l l aps ing to s, upon i r r a d i a t i o n 
a t 2,3d>^ C C4)-f^ 2 , 2 - 2 , 5 (IH, ddd, J = 1 3 , 5 , 9,5 and 
5 Hz, c o l l a p s i n g to dd, J = 9|^5 and 5 Hz, upon i r r a d i a t i o n 
a t 1 ,15c? ; c o l l a p s i n g t o dd, J = 13*5 and 5 H2, i;5>on 
i r r a d i a t i o n a t 4 , 5 (3 ; c o l l a p s i n g to dd, J =» 13 ,5 and 
9 ,5 Hz, upon I r r a d i a t i o n a t 1,95 J ' / 3-QXO«-H) ^ 2 , 8 - 3 , 0 5 
(IH, dd, J = 13 and 8,5 Hz, c o l l a p s i n g t o d, J = 8 ,5 Hz, 
upon i r r a d i a t i o n a t 1,72:5' f c o l l a p s i n g to d, J = 13 Jte, 
upon i r r a d i a t i o n a t 4 , 2 9 ^ / 6-Gndo-P$ , 4 ,50 (IH, ddd, 
J = 9 , 5 , 3,5 and 2 Hz, c o l l a p s i n g to dd, J = 3 , 5 and 2 Ha, 
upon i r r a d i a t i o n a t 2,30 cT / c o l l a p s i n g t o dd, J = 9,5 and 
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2 Hz, upon i r r a d i a t i o n a t 1|,15(3^ ' c o l l a p s i n g t o dd^ 
J =» 9»5 and 3f,5 Hz, xjpon i r r a d i a t i o n a t lr,72S f 2 exo-H) , 
4^29 (IH, dd, J = 8»5 and 3 Hz, c o l l a p s i n g to d, J = 8r5 
Hz, upon i r r a d i a t i o n a t lu72;i , and c o l l a p s i n g to d, 
J = 3 HZj upon i r r a d i a t i o n a t 2o90. ' ; 5 cndo-I^ o 
G NMR (SFORD. v?ith r e s i d u a l G».H cc^upling ( A , C D-N) : 
50e8 ( s , 0 . 1 ) , 75BO (d, J = 52o5, Hz , C-2) 37el (eld, 
J = I 6 e 5 , 11^1 and 15^4 Hz, C-3) , 53«7 (d, J = 26^2 Hz, 
C-4) , 75BO (d, J = 52.5 Hz, C-5) , 39c6 (dd, J = 22«4. 
12<,2, 21,9 Hz, C-6) , 47o9 ( s , C-7) , 21 „8 (q. J = 17 Hz^ 
C-8) , 20«2 (q, J = 11 Hz, C-9) , 13 .5 (q, J = 13 Hz. C- lO) , 
EIMS m/z ( r e l . i n t . ) I70 (M"'', absent) 155 (M"^-CH3, 6,4) , 
152 (M"*'-H20, 4 ) . 137 (11 »1) , 126 (14«1) , 125 C22«8), 
111 ( l o o ) , 109 ( 4 6 . 2 ) , 93 ( 9 . 7 8 ) , 83 ( 1 3 . 3 ) , 55 ( 1 5 . 4 ) . 
43 (I7fl45), 41 (16.2) B 
Hg (high r e s o l u t i o n ) rr/z ( r e l . i n t . ) - 170nl301 
(^'*'» ^IQ^Q^2* ^*^'^'^'» 155.1062 (CgH^gO^, 6 . 8 7 ) , 
I 5 2 » l i e 5 (Cjof^gO, 4 . 1 5 ) , 137e0967 iC^i\2^* 1 2 . 1 4 ) , 
126.1038 (CQH^^O, 1 7 . 2 5 ) , 125«0966 (CQHJ^30, 20 .7S) \ 
J11 .0806 (C^H^jO, 100 .00 ) , 109,0649 (C^H^O, 1 1 . 3 4 ) , 
109.1011 (CQH,_3, 4 9 . 5 2 ) , 93„0702 (C^H^, S.31) , 83,0494 
(C5H7O, 7ft3S5 , 83.0856 (C(3Hj^j, 1 1 . 3 4 ) , 55.0544 (C^I^, 
20.7*/) , 43.0463 (C3H7, 1 3 . 2 6 ) , 41.0331 (C3H^. 4 4 . 2 5 ) . 
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AcQtylatxipn of J^gQ^llcoidonol'-.AngQlicc-'id.onQl (30 mg) 
was d i s^ lvGc l in p y r i d i n o (0^5 ml) and Qcot ic anhydrido 
(OflS ml) was addodn The r o a c t i o n mix ture was l e f t over 
n i g h t a t rcx^m tomporaturo^ Thon i t was d i l u t e d w i t h 
wa te r (50 ml) and e x t r a c t e d w i t h c h l o r o f o m (13 X 50 m l ) . 
The chloroform e x t r a c t was washed wi th ^ ViCl (3 X 50 ml) 
H2O (a X 50 m l ) , 596 NaHCOg (3 X 50 ml) and H^O (2 X 50 ml) 
r e s p e c t i v e l y ^ The chloroform e x t r a c t was then d r i e d over 
anhydrous sodium su lpha t e and t h e so lven t was rent)VOd 
and the a c e t a t e (32 mg^  ^^ ob t a ined . I t was v i s c o u s 
25 o 
c o l o u r l e s s o i l [o( Ij^ - 13o2 (CvO|»46, CHCag)^ 
IR [jmax:"^ 2990, 1725, 1465, 1380, 1250, 121G, 
1030 cm t> 
NMR ( r.V, CDCI3) : 0^04 (3H, s, CH3) , 0«86 (3H s , 
CHj), 1.00 (3H, s, CBj) , lftl0-.l«32 (IH, m, 3-endo«H) , 
1 B 4 0 « 1 I I 7 0 ( 1 H , m, 6-cxo«ri) , I f 25 (IH, d, J = 5 Hz, 
C-4 H) , 1,95 and 1.90 (3H each, s, OAc) , 2 , 1 - 2 , 5 
(2H, m, 3«<5xo-H and 6-endo-I^), 4 ,56 (IH, dd, 
J = 9 and 3 H3 5-endo-I^ , 4^72 (IH, m, 2 exo-I^ » 
j g iiv/z ( r o l , i n t , ) : 254 (M"*", 2 5 , 4 2 ) , 195 (31,2(^ , 
160 (27 ,45 ) , 152 (28 ,00 ) , 137 (27^33), 135 
(27 .40 ) , 132 (69 ,51 ) , 126 (31,10) , 119 (57a22) , 
109 (72,06) , 100 (62) , 93 (30 ,1 ) , 43 (lOO), 
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Mothyla t lon of cingQllcoldGnol by_ •trQafaaont wi th 
m e t h a n o l i c Ho^ SO/ 
AngelIcxDidenol (98 mg) was r e f l u x e d w i th 
a mix ture of M e O H - P ^ O - ^ ^ (80 :13 :7 , 20 ml) fo r 6 hr« 
The r e a c t i o n was moni tored by TLC and found t o c o n t a i n 
5 compounds, one of the spot was hav ing lov; Rf v a l u e 
whi le the o t h e r four were of h i g h e r Rf va lue s* T h i s 
r e a c t i o n mixture was e x t r a c t e d v?ith cold hoxane (3 x 25 ml) 
when t h e compounds of h ighe r Rf v a l u e s v/ere e x t r a c t e d in 
hexane f r a c t i o n whi le the compound of lev; Rf v a l u e 
remained in t h e r e a c t i o n m i x t u r e . 
Th i s r e a c t i o n mix tu re now d i l u t e d wi th wa te r 
and the methanol was removed under reduce p res su re , , 
The acgueous l a y e r l e f t was then e x t r a c t e d wi th CHCI3 
(3 X 25 ml)' and the chloroform e x t r a c t was d r i e d ove r 
anhydrous Na^j^^w "^^^ so lven t was removed in vacuo and 
t h e v i s c o u s o i l so o b t a i n e d was sub jec t ed to p r e p a r a t i v e 
TlCf, I t a f forded a v i s c o u s m a t e r i a l which was found t o bo 
homogenous on TLC and GLC, 17 mg,. 
IR^ i^ max; 3400, 2940, 2865. 1448, 1387. 
1370, 1205, 1135, 1099 1082, 1060, l 020 , 
992. 942, 912 and 852 cm^^^ 
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Nm (GDCI3, ,S ) : 0„72, 0«78, 0«92 (3H oach s, 3 X CH ) , 
1«08-1 ,29 (IH, m, 3-Gndo«H), 1«48-1„70 (iH m 6-GXO-H) 
1«79 (IH d, J = 5 Hz , 4-H), '2«01«2«40 (2H m, 3«Gxo and 
6-endo-I^, 3al5 (3H, s. 0 5 OCH3) , 3„25 (ll-l, dd, J = s^S 
and 3«5 Hz, 5-Gndo-H) , 3.80 (IH, ddd, J = g^S 3*5 1«5 Hz 
2-OXO-.H) fl 
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so l an urn ^ e c i e s belonging to Solnnaceao family 
a re used as folk medicine, since ages, in India and 
many oliier oountries* These species assumed commercial 
Importanco duo to high percentage of s te ro ida l a lka lo ids 
l i k e aolasodinc and s te ro ida l sapogcnins l i k e diosgonine 
These glyoo-alkalc ids and sapogenins are used as 
intermediates for the synthesis of a number s t e ro ida l 
hormones l i k e progesterone, t es tos te rone and o o r t i c o -
stcroldsft Many novel s t e ro ida l a lka lo ids and sapogenins 
have boon i s o l a t e d from 3pl.aniMn ^ p ^ Some of these 
have i n t e r e s t i ng s t r u c t u r a l features«» A b r i e f summary 
of the new s te ro ida l a lka lo ids and sapogenins i so l a t ed 
from t h i s genera, and t h e i r b iosynthesis has been 
given in the Chapter 1» .Some recent ^ o c t r a l methods, 
for the e lucidat ion of strxjctares of the spirostane 
type of sapogenins, are also discussed in the same 
chapter* 
Reported occurrence of many novel compounds 
in some golanum sppe pronptcd to inves t iga te the 
leaves of aSolanian torvume This p l a n t has sedative 
d i u r e t i c and d iges t ive p r o p e r t i e s anci leaves are used 
a s haemostatic in Cameroons« Since no de t a i l ed 
work has been reported on the leaves of St> toryum 
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pre sen t inves t iga t ion was in i t i a t adu I t i s of 
i n t e r e s t to note t h a t the i s o l a t i o n o£ sapogenins 
and saponins e n t a i l l o t of s k i l l in handling the 
mater ia l during i s o l a t i o n . The change in the 
storeoohomistry may occsur under d r a s t i c aonditionsn 
I r r e spec t ive of such d i f f i c u l t s i t ua t i on , i so l a t i on 
of some minor now sapogenin, saponin and other 
compound of biogenet ic i n t e r e s t was onvisagede The 
e lucidat ion of s t ruc tu re , with tho help of r ecen t 
gpectrospDpi/c tochnic^ues, would be poss ib le even i f 
i t was in t races* 
From tho chloroform ex t r ac t of S» tpryum 
leaves s ix compomds neochlorogenin (Bj^), s o l a ^ i g c n i n 
(B2) , neoso l a^ igen in (B3), sitosterol~|2-D-.glucopyrano-
side (B4) cind a mixture of torvonin-A and torvonin-B . (Be) 
have boon isola tede Due to very l i t t l e differenoo with 
rospec t to chomical and physical p rope r t i e s r e s o r t was 
taken to repeated chromatographyp In some cases 
aoparation of isomers was effected through the 
papeparatlon of su i tab le derivatives© M^st d i f f i c u l t 
s i t ua t ion has been encountered in the separation of •R* 
and »S' isomers and t h e i r subsequent iden t i f i ca t ion» 
^H UMR. spectrum played a very inwortant r o l e in t h i s 
r e j e c t * s e l ec t ion of a high reso lu t ion equipment, 
choice of a su i t ab le solvent^ double i r r a d i a t i o n 
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tochnlquos mado i t i s poss ib le to ar r ivo at, csonclusivG 
rosu l t« For example s o l a ^ i g o n i n nncl noosolaspigenin 
1 
was run on 270 MHz H NMR spoctromoter for xresf^lution 
o£ 25R and 25S con f igurat ion j* Thus the s t r u c t u r e s 
havo boon es tab l i shed through the appl ica t ion o£ var ious 
spoctra l techniques in conjunction with eadi o ther l i k e 
Jfil^  IR and N^SIB These are very important t o o l s v/hich 
wero employed during the course of t h i s invest igat ion# 
Neochlorogenin (Bi) - mp 255°, C27H44O4 [<]p« 50° 
( c 0«52, pyridine) was i d e n t i f i e d as (25S)*«9<'-^irostan-
3 ^ , &;(-d^-^ ^y spoctral and chemical mcthods«» I t i s 
i n t e r e s t i n g to note t ha t t h i s o-irpound have been 
iao la tod as free sfpirostane while jpreviously i t was 
found as a saponinft 
o-
^^ 
Noo chlo rogen in 
IBS 
2« ^laa;>lsienlii (Bo) , inp 310-12°, O^^^^O^, [C<]D-
77a60° (c 0 ,56, pyridino) V7as iclcntificc"! as (20S, 2 ^ , 
23R, 25R)-6<-splrostQn-3^, 6o(,23-trlol by ^ c c t r a l 
methods and chcsnical data„ This oons t l tu to the gcoond 
l ao la t ion of t h i s cc^pound in nature xml f i r s t repor t 
of tiie occurresice of t h i s compound as frco spirostanGi, 
OH S o l a ^ i g o n i n 
,o Noosolaapigenin (B^y. n^ 238-42 , C^yH^^O^, CKID*" ^9.60 
(c OB43J pyridine) was i d e n t i f i e d as (20S, 225, 23R, 
25Sj-5o(-spirt)stan-3/3, 6£:(, 2 3 - t r i o l by spec t ra l and 
chemical methods. This cons t i t u t e the second r epo r t 
of the occurrence of t h i s compound in na ture and 
f i r s t r epor t of i t s i so l a t i on in free formi, No 
d e t a i l s of s t ruc tu ra l e lucidat ion have been reported 
e a r l i e r for t h i s sapogening 
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. 6H 
Nc3o solasaplgenln 
3 t TprvonJbi»A and Toryonin.B (Bt;) - Those arc found 
to be a s Inseparable mixture with almost superjjnposable 
R£ values^ These wore i den t i f i ed a s birhamnosido of 
noociilorogonin (torvonin^A) and ncosolaspigenin 
(torsronin-B) » The sugars were i den t i f i ed by hydrolys is* 
The gonins was iden t i f i ed by 270 MHz •'•H NMl s tudios and 
the l inkage of the two rahmnose u n i t s were determined by 
s tud/ ing the MS of the ace ty la ted product and •''H N!»R 
spectrumn The t e n t a t i v e s t ruc tu re of these two saponins 
are given ass 
torvonin«A ^ 3^"0«/^-L-rhamnopyrano^l (1 ~-4 3)-/S-L-rham-
nopyranogyl (2o,s, 22R, 25S)-5u(-^irostan-e*(-ol and 
torvonin B, 3^~0~/^L«rbamnopyranosyl (1 «—.-^  3)*-^-Ij-rhom«-
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nopyranosyl (20S, 22s, 25R, 255)-5o(-£p±rostan- e^ K-^ 'i-* 
d i o l g ThGse a r c now saponins 
^ k I.-
Torvonin-A^ R = H 
Torvon±n-B R = OH 
^ 
jglto3terol»jftiJ3«»glucQpyranoside (B^) . mp 280-2° , 
^ 5 " 6 0 ° 6 ' O K I D " 46050*^ (c 0^50, py r id ine ) was 
i d e n t i f i e d by chcjnical r e a c t i o n s and phys ic r . l methods, 
co-»TIC, nmp and IR witii an a u t h e n t i c sartplQe 
I n a d d i t i o n to the study of s t e r o i d a l saponins 
and sapogcnins , t h e n o n - s t e r o i d a l c o n s t i t u e n t s of t he 
l o a v e s have a l s o been examined* The hoxano e x t r a c t of 
Sn tprynrn was sub jec ted to a d e t a i l e d chemical 
examinat ion^ Consequently a number of long cha in 
compounds wi th d i f f e r e n t o x i d a t i o n p a t t e r n and b r anch ing 
were obta ined^ These were h y d r o c a r b n , alc-^hcl 
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ketones , cicid and cstcr*. Some s t e r o l s were also 
i s o l a t e d . I t i s poss ib le tha t a co - rc la t ion may e x i s t 
on the occurrence of long chain a l i p h a t i c compounds to 
the cyc l i c spirostancs« This may involve a deeper 
study and has no t been attempted in the present workp 
A b r i e f sumnary of the compounds i s o l a t e d i s presented 
below: 
2.3.4"tr imethy 1 t r iacontane (Ai) . mp 58°, C^jH^g. The 
pos i t ion of the Me subs t i tuen t s was obtained by extensive 
MS and IR s tud ie s in conjunction with the NMR spectxrumn 
I t i s a now brtinched chain hydrocarbon« 
CH3 CH3 CI^ 
CH3 - (3H - CH « CH « (CH^ 25 " CH3 
2,3 ,4»tr imcthyl t r iacontanc 
Octaoo sanyItr iacantanoate (h^ . mp 70°, *-^58^i6^o ^^^ 
i d e n t i f i e d by gpectral methods and a lka l ine hydrolys is 
products , octacosanol and t r iacontanoic acid« This i s 
a new long chain cstern 
0 
GP^ * icn^ ^^ - 0 - c ^ CH^ ~ (CH )^ 27 - GH3 
Octaco sany 1 t r iano tanoa te 
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Hexatrlacontan»«5-dnQ (A3). mp 78 , ^-^e^oP* ^^^ 
charac ter i sed by ^ e c t r a l da ta . The pos i t ion of 
CO group a t C-5 was obtained by MS lnvolving!ys-and&'-fissions« 
I t i s a new ketonea 
0 
CH3 - (CH )^ 2 - CH2 " ^ *• ^"2 "• ^^"2^ 29 "* ^"3 
Hexa tr iacontan-S -one 
Triacontanol (fr^) . mp 83 , C3QHg20 was i d e n t i f i e d by 
chonioal reac t ion and spect ra l methods and by 
eompeucison with l i t e r a t u r e data^ 
Tritriacontaij>.3.«one(At;). mp 83 , '^33^65^ ^^s i den t i f i ed 
t y chemical data and spectreil methods^ I t s i d e n t i t y 
was confirmed by comparison with an authent ic sample. 
This i s the second repor t of the occurrence of t h i s 
ccMt^ xjund i n nature^ Previous repor t of t h i s compound 
was a lso from the family Solnnaceae« 
Te t ra t r i acon tano ic acid (A<0 . mp 95° was idont i f iod 
by ^ e c t r a l methods (IR and MS) and comparison of 
l i te ra tx i re data^ 
pony)ound A., I t was found to b e a mixture of s i t o s t e r o l , 
stigma s t e r o l and campesterol by GLC and MS* 
173 
Pleunosperroun an^licpidp^s belongs to fcjnily Umbelli£erao« 
This family I s a r i c h source for terpenoids, f lavonoids 
and phonyIpropanoidso P_B angal icoides seeds hove a 
st]?ong aromatic odouTe I t has not been inves t iga ted 
so £ari» The work was therefore I n i t i a t e d to study i t s 
de t a i l ed chemistry^ The e s sen t i a l o i l and the o ther 
terpenoids and aromatic cons t i tuen t s have boon i so la t ed 
and s t ruc tu res of those compound elucidatodo The 
hoxane e x t r a c t gave three c r y s t a l l i n e compounds PA* 1, 
PA-2 and PA«^B The conpound PA^2 I s designated a s 
pleuroqpcrmlni, Prom the methanol ex t r ac t only one 
c r y s t a l l i n e compound PA-4, designated as angolicoldenol 
was isolated* 
Pleurogaermin (Pft*'2). mp 58°, " ^ 1 2 ^ 6 ^ ^^® Iclentified as 
l-propenyl-2,3,4-trlmothoxybenzene by spec t ra l methods 
(UV, IR, NMR and Ms)« I t i s a new na tu ra l ly occurring 
compound« I so l a t ion of t h i s compound from t h i s p lan t 
c o n s t i t u t e s the f i r s t oxomple of the occurrence of 2 3 4 -
trlmethoxy pa t t e rn in the family umbcll i ferao, 
CH3O, 
Pleuro spermin 
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AngQliopj-clenol (P/i««4) , mp 255-57'^ (soaiu cap i l la ry) 
sublimed a t 181°, Cio"i8°2»t'^'^D "* 16''12° (c 0.46, BtOH) . 
I t was idcsntifiod as 5-Qxo«hydroxybomeol or 1 , 7 , 7 - t r i -
inGthyl-»2«caido-5-exo«.dihydro3cy-biGyclo (2,2^1) heptane 
1 13 
by IR, H Nm, C NMR and high resolut ion mass spectrum 
and dhsmical r e a c t i o n s . This i s a now na tu ra l ly 
QCOirring compound and i s also the f i r s t r epor t of the 
i s o l a t i o n of any dihydroxy b i c y c l i c monotorpene in 
n a t u r e , 
Angolicoidenol 
Triaooritano JPA^I). np 68°, ^ ^ " ^ 2 '^^^ i d e n t i f i e d by 
(IR and ^S) and compari^n with au thent ic sanple, 
S i t i s t o r o l (PA^3^. np 135°, C^^H^O was i den t i f i ed 
by IR, N^ R and ^B and ODmparison with au thent ic 
sanplCu 
I t can be ccncludcd t h a t chonical inves t iga t ion 
^^ £• ^fyy^, afforded neochlorogenin, so l a^ igen in** 
nooaolaspigenin**, torvonin-^*, torvonin-B*^ S i tos te ro l* 
^-D-glucopyranoside from the chloroform e x t r a c t While 
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2,3,4*»trimGthyltriacontane*, octacosanyl triacontnnoate*^ 
hGxtriac<~'ntan-5«-onQ*, t r iac»ntanol^ tr i tr iao>ntan-3-nnG**, 
t e t r a tp iacon tano ic acid, s i t o s t e r o l , compostorol and 
stigma s t e ro l havo been i so l a t ed from the hcxane extract* 
Oncamical s tudios on ?_« angelicoictes famished 
plGuroapermin*, angclicoidonol* triacoiitanc and 
s i t o s t e r o l ft 
'• new cjbn j^b'undv 
** second r epo r t 
